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Abstract 
Nowadays two trends correlated with the environment are being addressed by organizations: 
eco-innovation and sustainability reporting. Eco-innovation is a strategy to tackle both 
environmental and economic challenges, acting as a catalyst to foster sustainable economic 
development and green growth. In fact, as eco-innovation is recognized to be a valuable 
resource to achieve the objectives of Europe 2020 and to foster Europe’s economy to become 
more competitive and resilient, the EU is promoting eco-innovation with specific plans such 
as the EcoAP.  
Sustainability reporting is another trend, where companies are able to provide disclosures on 
their economic, environmental and social performance to the public and stakeholders, 
reaping benefits such as enhancement of corporate reputation.  
These thesis aims to evaluate if some specific companies provide disclosures on eco-
innovations, through a qualitative analysis to sustainability reports of two samples of 
industrial European companies. The results suggest that the selected companies are 
disclosing the environmental benefits achieved due to the application of eco-innovative 
activities, but there is a general absence of the term “eco-innovation” associated to these 
accomplishments in their reports. However, the explanations for the improvements are 
present in some cases, and an indirect type of eco-innovation may be identified, from which 
it’s possible to categorize eco-process, product and eco-organizational innovations. The 
results indicate that the disclosure of “eco-innovation” term is more present in companies’ 
website than in their respective reports. Findings also seem to point in the direction that R&D 
expenditure is related with the promotion of eco-innovation.  
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1. Introduction 
 
“The ‘environment’ is where we live; and development is what we all do in attempting to 
improve our lot within that abode. The two are inseparable.” (WCED,1987, p. 7). 
Almost three decades after the urgency of sustainable development being explored in “Our 
Common Future” it is still visible that environmental degradation continues to exist, 
threatening our well-being and social cohesion (Martino & Zommers, 2007). Humans 
continue to exceed ecosystems capacity, over exploring earth’s natural resources and 
jeopardizing society’s social and economic structures (Popa et.al., 2010).  
In fact, if growth patterns are not altered, the higher economic growth rates that are required 
to reduce poverty in most of the developing world, will keep increasing the pressure on the 
natural environment (Stamm et.al., 2009).  Furthermore, climate change is upon us, and its 
environmental impact will directly affect business, society, and ecosystems. Companies that 
keep addressing this issues solely in a corporate social responsibility matter, rather than a 
business problem, and stick to a “business-as-usual” approach, will risk the greatest 
consequences (Porter & Reinhardt, 2007; EC, 2011). 
In a negative environmental and economic scenario, the concepts of the green economy, 
green growth, eco-industries and eco-innovation emerge and gain relevance in order to 
promote a sustainable use of resources (FORA, 2010). In fact, in the eminence of big global 
challenges, countries can rely nowadays on eco-innovation to tackle environmental and 
economic priorities simultaneously (OECD et.al., 2012). Within this context, the agreement 
reached at COP 21 in 2015 highlights the importance of business solutions to meet global 
climate goals. 
Eco-innovation, or green innovation as it is also referred, is one solution for the 
environmental degradation problems of this century, as it contributes to a decrease in energy 
and resource consumption patterns, while at the same time promotes a sustainable economic 
activity (OECD et.al., 2012). Besides eco-innovation being a useful strategy for the 
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promotion of environmental benefits, it is also linked with the competitiveness factor of 
firms, countries and regions. In fact, in a current scenario on which the costs related to 
production and waste management are escalating, the ability that the organizations have to 
innovate in an environmental way, is not only a solution to environment problems but also a 
trigger to their competitiveness power (Arundel & Kemp, 2009).  
This thesis is developed in a European post-crisis economic scenario, on which the economy 
of the Euro Zone is recovering1. In fact, in the latest years, the economic scenario of Europe 
was characterized by an intense economic crisis, affecting with more relevance the southern 
countries. However, the repercussion was felt in the whole Euro Zone, exposing the 
weaknesses in Europe's economy: EU’s GDP fell 4% in 2009 and the industrial production 
fell to the levels of the 1990s (EC, 2010). In the words of the former President of the European 
Commission, José Manuel Barroso, this crisis was a wake-up call and "business-as-usual" 
was recognized as a strategy leading to a gradual decline. Taking this into consideration, 
according to the vison of the European Commission (EC), Europe needs to address 
collectively the long-term challenges, regain competitiveness and boost productivity in order 
to reach a “sustainable recovery”. Considering these issues, the EU as reacted developing 
plans to foster sustainable economic growth. In this way, besides the preponderant role of the 
renewable energies to tackle this situation, (eco)-innovation is also being addressed by 
governments that are placing it in the center of the economic growth agenda and also to meet 
sustainable development goals, trough specific plans such as the “Horizon 2020” in the 
European Union, and at the same time by the scientific community, that relies heavily on the 
R&D funding in order to find solutions for this environmental problems. Also, the “OECD 
Innovation Strategy” contemplates eco-innovation needs and highlights issues that need to 
be addressed by this countries’ governments, such as the need of a high-quality education, 
financing of R&D, support to SMEs and promotion of knowledge sharing. However, despite 
these efforts, there is still a gap regarding eco-innovative performance between EU Member 
States that needs to be tackled more efficiently. Moreover, in many developed countries eco-
                                                          
1 GDP rose 0.5% in both the euro area and the EU28 during the first quarter of 2016, compared with the previous 
quarter (Eurostat, 2016a) 
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innovations are strongly present- however they are not being diffused ate the necessary scale 
or speed in the world economy. For the achievement of a healthy global environment the EU 
needs to involve with other partners (EC, 2011).  
All this issues and challenges, on a present scenario on which both economic and 
environmental dimensions are under extreme pressures, underpin the motivation of this thesis 
that aims to study the relation between the existence of eco-innovative activities that are 
under several funding programmes by the EU, and its respective disclosures in the 
sustainability reports of European companies.  
In fact, eco-innovation is a major trend that is currently being addressed by the EU through 
specific programmes and funding, providing incentives on eco-innovative companies to eco-
innovate. Another major trend is sustainability reporting, where the economic, social and 
environmental improvements of this companies are communicated to the public. This reports 
provide information on company’s activities and improvements in several indicators, 
accomplished in part by the introduction of eco-innovations. 
These days it is also essential for organizations to manage properly their corporate legitimacy 
in order to fulfill stakeholder’s expectations about the firm’s conduct. This legitimacy can be 
achieved by providing transparent information about a firm’s policy and actions and the 
Internet can act as a management tool for its achievement by acting as a communication 
channel to disclose environmental information (Bolivar, 2007).  In such scenario, the trend 
of sustainability reporting of companies has gained increased relevance in the past years and 
it’s set to continue in the future, as the environmental performance of an organization affects 
its financial health. Thus, these considerations become of major interest for stakeholders and 
governments (UNCTAD, 1997).  
This thesis structure can be divided into two main section. The first section (Chapter 2-
Chapter 5) consists in a theoretical framework that aims to clarify eco-innovation and 
sustainability reporting main characteristics, implications and technical aspects that are 
relevant to take into account as the research deepens. It is also explored the dynamics of eco-
innovation in a European context, analyzing the aspects associated to its promotion such as 
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determinants and barriers. In this segment, questions such as, “What is innovation and eco-
innovation?” “What is the economic context and relevance of eco-innovation nowadays?” 
“What are the determinants of eco-innovation?” and “What is the state of eco-innovation in 
the EU?” will be addressed. Literature review aims at revealing knowledge, trends, relations 
and gaps in order to display and organize existing work in the fields of eco-innovation, 
sustainability reporting and corporate environmental reporting, as well provide an overview 
of the current state of this topics in the EU (Hahn & Kühnen, 2013). It can be 
methodologically considered as content analysis which can be used quantitatively or 
qualitatively (Brewton & Millward, 2001). 
The second part of this thesis (Chapter 6) consists in a qualitative research regarding eco-
innovation and its disclosures in the sustainability reports of two samples of European 
industrial companies (or in the absence of such, reports that present some level of CER).  
The primary research question to be addressed will be: Are eco-innovations being disclosed 
in the sustainability reports of the selected European industrial companies? 
In addition, other research questions will be taken into consideration. For example, the 
identification of specific environmental indicators that are communicated in these reports. 
Moreover, special attention will be given to terms such as “R&D expenditure”, “innovation” 
and “eco-innovation”, in order to evaluate whether they were being communicated in the 
reports or not. In addition, we will try to categorize the disclosed eco-innovation findings 
into eco-product, eco-process and eco-organizational innovations, in order to understand the 
type of eco-innovations being promoted among the selected samples of European companies. 
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2. Theoretical Background 
 
2.1 Integrating environmental sustainability towards a transition to green 
and low-carbon economies 
 
To contextualize the importance of eco-innovation, it becomes important to mention first the 
concept of sustainable development, topic that is being placed at the center of discussion 
regarding the future of our societies and planet.  
The concept of sustainable development was introduced in 1987 in the Brundtland Report as 
the “development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs.” (WCED, 1987, p. 41). This report had the main 
goal to set long-term environmental strategies for achieving sustainable development, as well 
as promoting a cooperation between countries with different stages of economic and social 
development, to better address environmental challenges of the near future. Thus, the report 
addresses the links between development and environment and examines emerging global 
challenges such as population growth, food security, biodiversity and ecosystems 
preservation, energy, industry development and urbanization (Martino & Zommers, 2007). 
The report also underlines the great importance of a new era of economic growth that will be 
determinant to reduce the poverty levels in the developing nations, explaining that for it to 
take place it must be based on policies that expand the environmental resource base (WCED, 
1987).  
However, the challenge of how to reconcile the economic needs and environmental 
requirements has been identified earlier in 1972 with the Club of Rome Report and one year 
after with the first oil crisis that brought to light issues regarding the increasing levels of per 
capita material consumption and the limited resources available to meet these needs (Stamm 
et.al., 2009).    
The sustainable development pillars rely on improvements regarding process efficiency 
related to energy and the environment as well the correct management of the resources and 
raw material. In order to assure the security of the raw materials and maintenance of the 
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environmental integrity it’s vital to accomplish the target of keeping the average global 
warming below 2Cº and enabling society and ecosystems to adapt to climate change (EC, 
2016d). Moreover, the cost and difficulty of mitigating greenhouse gases (GHG) emissions 
increases every year which means that is imperative to take actions in the present. 
Fortunately, in the recent years there has been progress in the development of cleaner and 
more efficient technologies. The economic growth and energy-related emissions have always 
been moving in the same direction in the past, but in the recent years they are starting to 
decouple. In fact, 2014 was marked by an economic growth of 3% but the energy intensity 
of the global economy continued its declining path (IEA, 2015). 
 
 
  
 Figure 1- Sustainable development three-dimension model; Source: Parkin et.al., (2003, p. 19) 
In this sustainable development scenario, economic agents are required to consider the 
environmental dimension in their operations and organizations need to replace their 
traditional bottom line economic approach, with a triple bottom line view, considering the 
intersection of the economic, social and environmental dimensions in their decision-making 
process, as showed in Fig.1 (Pintér et.al., 2006). According to Ashford & Hall (2011), for 
sustainability to be achieved, not only incremental advances must take place, but also more 
systemic and disruptive changes are required, that translate into major technological, 
organizational and social changes. 
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Environmental sustainability concept nowadays includes measures that allow an 
improvement in the environmental performance and/or reduced environmental impact, such 
as energy efficiency and reduction of GHG emissions (Pujari, 2006). In this context, eco-
product innovation has been recognized as one important strategy for the achievement of 
environmental sustainability, growth and a better quality of life (Dangelico & Pujari, 2010). 
Although the transition from the fossil based economy that characterizes our societies into a 
sustainable green one is the answer to the inevitable multi-dimensional problems we face, it 
represents a huge and complex challenge. In order to make the transition, there is a need to 
change the business models and re-design the regulatory framework. A decade ago there was 
a revolution in the way we communicate, brought by the technologies. Nowadays there is a 
need for another revolution, related to the management of the scarce natural resources 
(Bisgaard et.al., 2012). Apak & Atay (2015) explain that green technology investments will 
happen sooner if global green innovation networks are mobilized. Kemp (2008) refers that 
the President of the Club of Rome believes that in the near future the worldwide markets will 
have a stronger ecological dimension due to the increasing limitations of natural resources. 
The author also alerts for the existent gap between the current practices and the eco-markets 
of the future and explains that for a successful transition to take place, new technologies and 
service innovations are needed (Kemp, 2008). Also, Porter & Reinhardt (2007, p. 15) add 
that “Ultimately, though, success in a carbon constrained world will be determined not by 
short-term balance sheet effects or efficiency initiatives but by innovation, management 
acumen, and leadership”. 
Following this vison, it is possible to understand that the solutions brought by “business-as-
usual” all alone are not enough to handle the magnitude of such challenges and the 
incremental improvements in resource efficiency need to gain bigger and wider dimensions. 
Although incremental eco-innovations are important, there is a larger need to support more 
disruptive ones, in order to change the system’s structures from its roots, enabling a 
sustainable transition (OECD et.al., 2012). As explain by Dangelico & Pujari (2010), the size 
of green markets is increasing and the social expectations regarding sustainability are 
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emerging, reasons why it essential for researchers to investigate green product innovation 
and companies to integrate sustainability issues into their product development.  
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3. Theoretical background and main characteristics of eco-innovation 
3.1 Definitions and general classification of innovation 
When approaching the concept of eco-innovation there’s a necessity to clearly understand 
first the term “innovation” (Stamm, 2013). In the literature there are several definitions of 
innovation provided by different authors and organizations.  The OECD is one of the most 
reliable sources to provide a definition for this term. In fact, OECD’s “Oslo Manual”2 
provides a general definition of what is an innovation, comprehending a wide range of 
possible innovations: “the implementation of a new or significantly improved product (good 
or service), or a process, a new marketing method or a new organizational method in 
business practices, workplace organization or external relations” (OECD & Eurostat, 2005, 
p. 46). However, there are narrower definitions for innovation, regarding if it is a product 
innovation or a process innovation (OECD & Eurostat, 2005). Hemmelskamp (1996) and 
Rennings (2000) explain that according this definition provided by the “Oslo Manual”, there 
is mainly a distinguish between process, products and organizational innovations. 
Hemmelskamp (1996, p. 2) also define innovation as “novelties resulting in the first-time 
application of newly acquired know-how, of new methods or new products as well as to 
novelties where no new technologies are used, but where, for example, only changes in the 
product design are made”. This definition generally applies also to define eco-innovation.  
Innovation has become essential for the creation of wealth, employment and general 
societies’ development (Kemp & Andersen, 2004). In fact, for a long and sustainable growth 
to be achieved there is a necessity to act no only at a government level, but also at a consumer 
and business level on which innovation plays an essential role (Sarkar, 2013). In fact, 
innovation presents itself as a driver for economic growth in a macro level but also in a micro 
level, as it enhances business competitiveness (OECD et.al., 2012).  
                                                          
2 The Oslo Manual, was developed jointly by the OECD and the European Commission (Eurostat) and its third 
edition provides guidelines for collecting and interpreting innovation data (Arundel & Kemp, 2009). 
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Regarding innovation activities, they are defined as “all scientific, technological, 
organizational, financial and commercial steps which actually, or are intended to, lead to 
the implementation of innovations (…) Innovation activities also include R&D that is not 
directly related to the development of a specific innovation.” (OECD & Eurostat, 2005, p. 
18). 
 
3.2 Defining Eco-Innovation 
As explained by Rennings (2000) and OECD (2009), eco-innovation has specific and 
distinguish properties: it’s a type of innovation that produces a reduction of environmental 
impact (intended or unintended) and it is not limited to innovation in products, processes, 
marketing methods and organizational methods, but also includes innovation in social and 
institutional structures. Markusson (2001, p. 46) also adds that eco-innovations have other 
characteristics that single them out from other innovations: “Among other things 
environmental innovations involve social awareness, draw upon knowledge from a very wide 
range of fields and require complementary organizational innovations”. Thus, eco-
innovation is considered to be a subset of the major concept that is innovation, but with 
environmental promise. This means that eco-innovations, in contrast to other types of 
innovation, may lead to the “win-win” situations regarding the economic and environmental 
dimension (Horbach, 2008). The OECD clarifies that a widely shared definition of eco-
innovation has not been developed yet: “An inventory of Eco-Innovation policies in OECD 
countries unveils a variety of definitions across countries (and sometimes across authorities 
in a single country)” (OECD, 2011, p. 29). 
The concept of eco-innovation is recent and has been developed over the years, and different 
definitions therefore exist. In fact, this concept was first developed in 1996 by Fussler & 
James (1996) as innovation of product and process with a commercial value, but with a less 
environmental impact. In 1997, Peter James, British academic and consultant, proposed to 
define eco-innovation as “new products and processes which provide customer and business 
value but significantly decrease environmental impacts" (James, 1997, p. 53). This first 
concept of eco-innovation was mainly focused on product and process.  
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The term “eco-innovation” has been vastly used and developed in the latest years, manly in 
environmental management and policy, and different authors and organizations have been 
drawing different definitions. However, this term is used in diverse contexts and with 
different underlying connotations (Carrillo-Hermossilla et.al., 2010). In fact, the definitions 
provided for eco-innovation are mostly broad and so several types of innovations can be 
defined as eco-innovations (Falk & Ryan, 2006). Kemp & Pearson (2008) explain that the 
concept of eco-innovations can incorporate different definitions, distinguished by their focus 
on either motivation or performance. In this way, the definitions on eco-innovation founded 
on the literature variate depending on the context and on the type of analysis about the topic. 
With the same vision, Markusson (2001, p. 14) states that “environmental innovations can 
be defined in two ways: firstly, by the effects of innovation on the environment and, secondly, 
by the intentions of the innovator to reduce the environmental impact of processes and 
products”. 
Eco-innovations are also designated by some authors in the literature as green innovations, 
sustainable innovations or environmental innovations (Debref, 2012). The systemic character 
of environmental innovations is well emphasized by the OECD as they can involve many 
areas of knowledge and many different industrial sectors (Markusson, 2001). Its definition 
it’s close to the definition of environmental technologies: “all technologies which use is less 
environmentally harmful than relevant alternatives” (DG Research, 2009, p. 2). However, 
eco-innovation concept is not only limited to technologies, including also new organizational 
methods, products, processes and system innovation. In fact, eco-innovations can occur in 
any kind of economic activity, and they comprehend both environmental motivated 
innovations and unintended environmental motivations (DG Research, 2009). This means 
that the purpose of an eco-innovation is not relevant for its definition, if the result itself prove 
to be aligned with its concept. Thus, an innovation not meant to deliver environmental benefit 
in the first place, but that ends doing so, it’s an eco-innovation. In fact, the EIO defines that 
“eco-innovation encompasses all changes that reduce resource use across the life-cycle, 
regardless of whether these changes were intended to be ‘environmental’ or not” (EIO, 2013, 
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p. 2). Carrillo-Hermossilla et.al. (2010) also explain that eco-innovations can constitute a 
secondary effect of other non-environmental targets, such as cost reductions. 
The “eco-innovation” term is also related with the concepts of “eco-efficiency”, “eco-
industry” and “eco-design” (Sarkar, 2013). In fact, the concepts of eco-innovation and eco-
design are intrinsically connected (Slimane et.al., 2015).  
For Sarkar, eco-innovation refers to “all forms of innovation-technological and non-
technological, new products and services and new business practices – that creates the 
creation and development of new business opportunities and benefits the environment by 
preventing and reducing their impact, or by optimizing the use of natural resources” (Sarkar, 
2013, p. 172). Rennings (2000, p. 322) understands eco-innovations as “all measures of 
relevant actors (firms, politicians, unions, associations, churches, private households) which 
develop new ideas, behavior, products and processes, apply or introduce them and which 
contribute to a reduction of environmental burdens or to ecologically specified sustainability 
targets.”  
Also, Kemp & Pearson (2008, p. 7) , based on the OECD definition of innovation, have 
purposed to define eco-innovation (in the EU-funded research project, “Measuring Eco-
Innovation” (MEI)), as “the production, assimilation or exploitation of a product, production 
process, service or management or business method that is novel to the organization 
(developing or adopting it) and which results, throughout its life cycle, in a reduction of 
environmental risk, pollution and other negative impacts of resources use (including energy 
use) compared to relevant alternatives.” This definition emphasizes results, instead of 
motivations and according to it it’s not relevant whether environmental improvements 
achieved were the main goal or happen by accident, and it can include also economic reasons 
such as cost saving or increasing of market share, as the source of eco-innovations (Horbach, 
2015; Horbach et.al., 2012). 
The concept of eco-innovation has evolved from the traditional understanding of innovating 
to decrease the environmental impacts towards innovating to minimize the use of natural 
resources in all stages of product development (EIO, 2011). In this way, the concept of 
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resource efficiency is linked to the concept of eco-innovation. Within this vison, more 
recently the Eco-Innovation Observatory (EIO), the leading EU-funding initiative that 
collects and analysis information on eco-innovations trends, defined eco-innovation as “the 
introduction of any new or significantly improved product (good or service), process, 
organizational change or marketing solution that reduces the use of natural resources 
(including materials, energy, water, and land) and decreases the release of harmful 
substances across the life-cycle.” (EIO, 2011, p. 2). 
Most of the countries consider the application of eco-innovations mainly focusing on the 
environmental technologies. However, in Japan for example, the concept is wider and it’s 
extended as a resource to meet the society challenges and the sustainable development targets 
(OECD, 2009). Within this vison of eco-innovation, the social component is well integrated.  
A more operational approach to eco-innovation created by the UNEP and delivered in the 
“Eco-Innovation Manual” is the following: “Eco‐innovation is the development and 
application of a business model, shaped by a new business strategy that incorporates 
sustainability throughout all business operations based on life cycle thinking and in 
cooperation with partners across the value chain. It entails a coordinated set of modifications 
or novel solutions to products (goods / services), processes, market approach and 
organizational structure which leads to a company’s enhanced performance and 
competitiveness.” (O’Hare et.al., 2014, p. 5).  
However, a more comprehensive definition of eco-innovation is provided by the Systematic 
Panel on Eco-innovation, as “the creation of novel and competitively priced goods, 
processes, systems, services, and procedures designed to satisfy human needs and provide a 
better quality of life for everyone within a life-cycle minimal use of natural resources 
(materials including energy and surface water) per unit output and a minimal release of toxic 
substances” (Reid & Miedzinski, 2008, p. 1). 
In this way, this will be the definition used throughout this study because it is aligned with 
the concepts of resource usage, energy efficiency, competitiveness and sustainability. 
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Although there is a variety of definitions and understandings around the eco-innovation topic, 
according to Debref (2012) there is some major details that are recurrent: eco-innovations 
are based on categorizations (same principle applied of standard innovations), they always 
allow to reduce or to avoid environmental impacts and the market is essential for eco-
innovations to take place. 
3.2.1. Categorizing eco-innovation 
Several classifications on innovation have been made by different authors and institutions 
(Arundel & Kemp, 2009). These categories can also be applied to eco-innovations (Stamm, 
2013). 
The Oslo Manual identifies four types of innovations (OECD & Eurostat, 2005):  
 Product innovations, involving improvements of goods and services or the 
development of new ones; 
 Process innovations, enabling the production of a given amount of output (goods, 
services) with less input; 
 Marketing Innovations, by establishing new marketing methods (can include 
changes in product design and in product promotion).3 
 Organizational innovations, through the implementation of new organizational 
methods (include new forms of management, changes in business practices, in 
workplace organization or in the firm’s external relations).4 
However, the EIO has added two more types of eco-innovations: social and system eco-
innovations (EIO, 2012). In another approach to eco-innovation categorization, Arundel & 
Kemp (2009) also proposed to classify it into four groups: 
                                                          
3 Represent “innovations aimed at better addressing customer needs, opening up new markets, or newly 
positioning a firm’s product on the market, with the objective of increasing the firm’s sales” (OECD & Eurostat, 
2005, p. 49) 
4 Other examples of such innovations include firm environmental statements, introduction of environmental 
learning techniques, development of environmental programmes and establishment of inter-organizational 
networks and partnerships (Markusson, 2001)  
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 Environmental technologies, eco-innovations that contribute for the reduction of the 
environmental impacts, including pollution control technologies and cleaner 
technology processes; 
 Organization innovation, through pollution prevention schemes and by introducing 
environmental management and auditing systems, such as EMAS or ISO 1400; 
 Product and service innovation, by introducing new products and services that 
deliver higher environmental benefit; 
 Green system innovations, alternative systems that generate less environmental 
impacts than the existent ones: (ex: renewables-based energy systems); 
From the several categories that have been assigned to eco-innovations there are some that 
appear in literature more often. Thus, the following a) b) and c) present some of the most 
common criteria to group eco-innovations, regarding where they are applied, the type of 
technological change to decrease or avoid pollution they represent and the degree of change 
associated to them, respectively.  
a) Eco-process, eco-product and eco-organizational innovations 
In what concerns the boundaries of eco-innovation, they can be divided into internal and 
external (Cheng et.al., 2014). Regarding internal innovation, there is a tendency in the 
literature and in fieldwork to focus on three key eco-innovation types: eco-process, eco-
product, and eco-organizational innovation (Horbach, 2008; Triguero et.al., 2013 in Cheng 
et.al., 2014).  
Eco-process innovation 
These type of eco-innovations are directly related to operations activities and refers to the 
improvement of existing production processes or the introduction of new ones to reduce 
environmental impact (Cheng et.al., 2014).  Eco-process innovations introduction is mainly 
motivated to achieve environmental benefit or cost savings, but can also be driven in order 
to comply with market regulation.  
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Eco-product innovation 
Eco-product innovation refers to the introduction of new or significantly improved products 
in order to satisfy market needs, and is translated into product efficiency, shorter life cycles 
and competition gains (Cheng et.al, 2014). Pujari (2006) explains that are few the disruption 
forms of eco-product innovation (e.g. wind power, hybrid car) and that most of them are of 
incremental nature. The author also clarifies that eco-product innovation in companies is 
generally driven by public policy or market pressures. Technological and managerial 
capabilities are the essential drivers of eco-product innovation, in respect to the supply side. 
Collaboration with universities or research institutes, as sources of external knowledge, also 
influence companies’ decision in performing eco-product innovations (Triguero et.al., 2013). 
Eco-organizational innovation 
According to Alange et.al. (1998), “organizational innovations” covers a wide spectrum of 
innovations, including innovations in management practices, administrative processes or in 
the formal organizational structure. Triguero et.al. (2013, p. 27) defines an eco-organizational 
innovation as “the implementation of a new organizational method in the firm's business 
practices, workplace organization or external relations addressed at distributing 
responsibilities and decision making amongst employees on the division of work within and 
between firm activities (and organizational units)”. Improvements in business performance 
can be achieved by the application of eco-organizational innovations that allow the reduction 
of administrative, transaction and supplies costs. Workplace satisfaction can also be 
enhanced by these eco-innovations (Cruz et.al., 2006 in Cheng et.al., 2014).  
Eco-organizational innovations are considered by many authors as the most relevant for the 
achievement of direct or indirect environmental benefits: “The introduction of new or 
relevant changes of organizational structures (organization) is especially important for 
environmental innovations” (Horbach, 2008, p. 170). Normally, eco-organizational 
innovations do not reduce environmental impacts directly, but by supporting the 
implementation of eco-products and eco-processes, they can contribute indirectly to this 
reduction. The introduction of new management systems and activities, that integrate not 
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only the economic dimension but also safety and environment issues, is one of the most 
important examples of eco-organizational innovations5. In fact, these innovations have the 
power to promote a transition to an integrated organizational system, allowing gains in all 
business components (Murphy & Gouldson, 2000). As the authors state, “(…) companies 
can explore the potential for improving their environmental performance by integrating 
environmental concerns into their strategic as well as their operational management 
processes” (Murphy & Gouldson, 2000, p. 37). 
Environmental management systems (EMSs), such as EMAS or ISO14001, are other 
concrete example of eco-organizational innovation being applied in many worldwide 
organizations in order to improve their environmental performance, and they have a positive 
influence in eco-process innovations (Triguero et.al., 2013). As the authors explain, the 
integration of eco-organizational innovation in firms requires government action, through 
well designed environmental regulations. Thus, the authors claim that environmental 
regulatory compliance and voluntary organizational initiatives, such as adopting an EMS, are 
the main sources of decision to perform environmental organization innovation. EMSs are of 
voluntary character and can be implemented by firms in order to foster eco-innovations. They 
constitute a supplement to mandatory environmental regulation and legislation (Frondel 
et.al., 2008). EMSs were first introduced the 90’s and are defined by Sroufe (2003, p. 426) 
as “a system and database which integrates procedures and processes for training of 
personnel, monitoring, summarizing, and reporting of specialized environmental 
performance information to internal and external stakeholders of a firm.” 
According to Phan & Baird (2015), EMSs comprehend internationally recognized guidelines 
or standards to be implemented by firms, and the International Organization for 
Standardization (ISO 14001) and the Eco-Management and Audit Scheme (EMAS) are 
examples of the most used EMSs nowadays. EMSs are a common example of organizational 
innovations and according to the research developed by Frondel et.al. (2008), EMS adoption 
is majorly correlated with an expected enhancement of corporate image. 
                                                          
5 Examples of eco-organizational innovations are environmental management and audit schemes, pollution 
prevention schemes and EMSs (Triguero et.al., 2013) 
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Considering these three main types of eco-innovations, in one hand, Klepper (1996) defends 
that for the best results to be achieved the correct sequence should be (eco)-product 
innovation development and only after (eco)-process innovations. On the other hand, Maine 
et.al. (2012) and Raymond & St-Pierre (2010) find that (eco)-process innovations should be 
the first to be developed, as they are the  driving force for (eco)-product innovations.6 Other 
authors develop the already existent holistic view over the inter-relationship that exists 
between eco-process, eco-product and eco-organizational innovations and defend that a 
systemic approach on them should be pursued by managers as they are complementary to 
each other (Cheng et.al., 2014; Adner & Levinthal, 2001; Damanpour & Aravind, 2006). As 
a prevalent strategy for managers, Cheng et.al. (2014) suggest an investment in this three 
types of eco-innovations, with an initial emphasis on eco-organizational innovation.  
 
b) Cleaner Technologies versus end-of-pipe technologies  
Pollution represents not only environmental degradation but also inefficiency, and it’s 
consider by Porter & Linde (1995a) as a form of an economic waste. Therefore, when 
introducing environmental innovations is important to decide whether to modify existent 
technologies (to make them more energy efficient, for example) or substitute them by 
innovative technologies that prevent pollution in its source (Debref, 2012). Following this 
point of view, it’s possible to divide technological eco-innovations into two different types: 
end-of-pipe technologies (pollution control technologies that prevent the direct release of 
harmful substances into the environment) and cleaner production technologies (product and 
process integrated changes) (Frondel et.al., 2004; Rennings & Zwick, 2001; Rennings, 2000). 
                                                          
6 As further explain by Cheng et.al. (2014, p. 83), “process innovation often equips existing production 
processes with advanced techniques which, in turn, improves the capability of adding new product features to 
meet the market needs”. 
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Figure 2 -Preventive environmental technologies. Source: Hohmeyer & Koschel (1995) in Rennings (1998)  
Environmental technological measures can be differentiated by those belonging to curative 
or preventive environmental protection. Preventive measures can be further subdivided into 
integrated or additive protection measures (see Figure 2) (Rennings & Pfeiffer, 1999). This 
last measures are associated with end-of-pipe technologies (Rennings, 2000). According to 
Frondel et.al. (2004), these technologies aim to “curb pollution emissions by implementing 
add-on measures” on the processes of production. In this way, end-of-pipe technologies 
allow reducing pollution from an upstream point of view (Debref, 2012). Some examples of 
these technologies are incineration plants, waste water treatment plants and sound absorbers 
(Frondel et.al., 2004). 
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Figure 3 - Types of Environmental Innovations (Frondel et.al. 2004). 
Cleaner technologies, a close concept to eco-innovation, are defined as “all modifications in 
processes and products which reduce impact on the environment, as compared to the 
processes and products which they have substituted” (Malaman, 1996 in Markusson, 2001, 
p. 14). Frondel et.al. (2004, p. 1) further clarified that these technologies “(...) reduces 
resource use and/or pollution at the source by using cleaner products and production 
methods” and are considered superior to end-of-pipe technologies for both environmental 
and economic motives. However, they also are more difficult to be implemented in the 
organizations systems, due to their integrated nature, reason why many companies still rely 
more on pollution control approaches (Murphy & Gouldson, 2000). They also represent 
higher economic risks in the form of substantial investments in new technologies, that might 
not pay off in the future (Debref, 2012). However, the initial higher investment on clean 
technologies is expected to pay off in the medium to long-term, as they are more 
economically efficient and environmentally effective (Murphy & Gouldson, 2000). In fact, 
ultimately clean technologies allow higher cost savings, by reducing consumption on energy 
and material, improving this way the process efficiency (González, 2005). 
Example of cleaner production technology is the use of environmentally friendly materials 
and Integrated Pollution Control (IPC) technologies (Frondel et.al., 2004; Murphy & 
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Gouldson, 2000). Figure 3 illustrates that both end-of-pipe technologies and clean 
technologies fall under the category of (eco)-process innovation (Frondel et.al, 2004). 
Although both of these abatement options are associated with a reduction of the 
environmental impacts of production, cleaner production technologies have more potential 
to deliver other benefits than just environmental, such as reducing costs, increase 
competitiveness and positive employment effects (Frondel et.al., 2004).  
 
Figure 4-Environmental innovations and degrees of changes; Source: Debref (2012) 
As showed in Fig. 4, end-of-pipe technologies are associated with incremental improvements 
of the original production process, as cleaner technologies imply fundamental changes in the 
production process (Hemmelskamp, 1996).  
Nowadays is common to witness a mix of both of this types technologies, and their synergies 
can provide environmental benefits. The option between choosing cleaner production 
technologies or end-of-pipe technologies depends on the underlying environmental targets, 
technology options, and cost associated (Frondel et.al., 2004). 
Frondel et.al. (2004) have also identified the factors that influence firm’s decision to 
introduce different abatement technologies: motivations, environmental policy instruments, 
managements tools, pressure groups and facility characteristics. The authors also claim that 
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there’s a wide assumption that end-of-pipe technologies are still the most chosen option by 
managers. However, some studies concluded that the rate of cleaner production innovations 
is increasing and it has almost exceeded the share of end-of-pipe innovations (Rennings & 
Zwick, 2001; Frondel et.al., 2004; Cleff & Rennings, 1999). 
According to Porter & Linde (1995a), the shift from pollution control to prevention 
constitutes the first step companies should take in order to address more efficiently 
environmental problems, as it allows to avoid expensive control measures of containing and 
eliminating pollution.  
c) Incremental, disruptive and radical eco-innovations 
Eco-innovation leads to different degrees of change (EIO, 2013). In this perspective it is also 
possible to categorize three types of (eco)-innovations (Smith, 2009; OECD, 2011): 
Incremental eco-innovation 
Incremental eco-innovations represent a low degree of change. These changes are localized 
and consist in improvements of existing technologies, regarding its performance or input 
characteristics. However, normally these type of eco-innovations aren’t associated with 
changes in the core characteristics of the existing technology (Debref, 2012). 
Such improvements are made to pre-existing products, processes, services organizational set-
ups (Smith, 2009). They represent generally “quick wins” for the organization, but do not 
lead to a systemic change all alone.  
Incremental change is the most common form of innovation being practiced by companies, 
and over time, if applied on a large scale, incremental innovations may generate cumulative 
economic impacts and thus result in substantial change (EIO, 2013). 
Disruptive eco-innovation 
According to Smith (2009, p. 17) This type of eco-innovations represents “change that 
disrupts and replaces the functional performance of a technological regime”, and leads to 
shifts in the functioning of an entire system. It represents new methods of performing existing 
technical functions, but not changing the overall regime (Stamm, 2013). They have the power 
to reconfiguring entire markets, consumer behavior and technological systems (EIO, 2013). 
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Smith (2009) provides examples of disruptive innovation such as substitution of computer-
based text production for electric typewriters, or the shift from film to digital graphics. 
Radical (or systemic) eco-innovation  
This last type of eco-innovation represents a shift in the technological regime of an economy 
and can lead to changes in the economy’s enabling technologies (Smith, 2009). It is also 
more likely to involve non-technological changes and mobilize diverse actors (OECD, 2011). 
Examples of such eco-innovations are the reconfiguration of product-service systems (e.g.: 
“cradle-to-cradle” product design) and to the development of new business models (OECD 
et.al., 2012). Therefore, systemic innovation “goes beyond organization boundaries and 
affects directly economic issues, institutions, technologies, territorialities and our perception 
of environment.” (Debref, 2012, p. 8).  
Systemic innovations are the responsible for major disruptive changes, whereas incremental 
innovations continuously advance the process of change (Schumpeter, 1934 in OECD & 
Eurostat, 2005). This is illustrated by Figure 5 that provides a representation between the 
degree of change associated to an (eco)-innovation (incremental to radical) and the respective 
outcomes of such change. It is possible to conclude that, first, incremental changes are 
associated with end-of-pipe technologies and represent small steps to achieve the desirable 
sustainability levels; second, radical changes in the system promote eco-effectiveness, create 
higher positive impacts on the environment and contribute more for the achievement of a 
three-dimensional sustainability model.   
Nowadays, incremental innovations are the dominant form of innovation, as they don’t 
influence existing systems to change, and so they are of easier acceptance. These innovations 
have led to a relative decoupling of the economic growth and environmental impacts, because 
in one hand they have brought environmental gains, but on the other hand these gains have 
been offset by the rise in consumption patterns. In this way, for the achievement of the 
absolute decoupling, more radical type of innovations is needed (OECD, 2010; OECD et.al., 
2012). These radical innovations have more chances to be applied by the companies that 
24 
 
integrate environmental concerns into their strategic decision making processes (Murphy & 
Gouldson, 2000). 
 
Figure 5- Design framework for eco-innovation in view of radical and incremental change and negative and 
positive impacts on the environment; Source: Carrillo-Hermosilla et.al. (2009). 
 
3.3 Ecology Modernization Theory 
As eco-innovation topic will further be developed in this dissertation, it’s important first to 
identify the economic approach on which it stands the most, namely the ecology 
modernization theory, widely adopted to explain green economics, that supports the idea that 
economic and environmental benefit are positively related (Chen, 2015). 
Environmental issues that emerged with the industrialization process of modern societies, 
have been addressed by two economic approaches throughout the years: the neo-classic 
environmental economics and the ecological economics. This last approach is a result of the 
concerns on the impacts over the environment brought by the economic growth processes 
and addresses the interdependence between human economics and their natural ecosystems, 
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through a policy-oriented perspective (Popa et.al., 2010). In the context of ecological 
economics, ecological modernization theory emerges. This theory was first developed by 
Joseph Huber in 2000 and constitutes a possible solution to address environmental problems 
resulting from industrialization, as it proposes types of regulation capable of dealing with 
this issues, as well as foster industry competitiveness (Murphy & Gouldson, 2000).  
This theory suggests win-win situations, achieved by investments in process and/or product 
innovations to decrease environmental degradation and thus promoting economic gains, and 
can be seen as a “systematic eco-innovation theory” (Chen, 2015). Although, for this 
economic approach on the environment to become successful, Popa et.al. (2010) suggest that 
there is a need to understand the interdependence between economic and natural systems, 
establishing proper indicators that reflect their current status, and to develop regulatory 
instruments that coordinate the economic development in the direction of the sustainable 
development principles.  
 
3.4 Eco-Innovation for a transition to a green economy 
Briefly, green growth is the pursuit of economic development in an environmentally 
sustainable manner. It promotes synergies between the environmental protection and 
economic growth, by creating an economy on which there is investments in resource savings 
(Sarkar, 2013).  
The United Nations Environment Programme describes a green economy as one that is “low 
carbon, efficient and clean in production, but also inclusive in consumption and outcomes, 
based on sharing, circularity, collaboration, solidarity, resilience, opportunity, and 
interdependence.” (UNEP, 2015, p. 6). Sarkar further explains that this kind of economy, 
aligned with the principles of sustainable development, sets a reduction of the vulnerability 
of socioeconomic systems to environmental changes and resources constrains. In this way, 
companies that follow this trajectory, are better prepared and can anticipate better future 
scenarios (Sarkar, 2013). 
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To promote the transition towards a green economy, by promoting sustainable production 
consumption systems, UNEP identifies eco-innovation investments as one key policy 
(UNEP, 2015). Thus, eco-innovation is being promoted nowadays by countries in order to 
address simultaneously job markets and tackle environmental challenges and it can create 
alternatives to “business-as-usual” pathway (OECD et.al., 2012). In fact, “Eco-innovation 
can play a role in creating more competitive businesses, resilient markets and resource 
efficient societies” (EIO, 2013, p. 1). 
Adding to this, The Federal Ministry for Economic Cooperation and Development states that: 
“Eco-Innovation is an integral part of the successful transformation towards a green 
economy”, and clarifies also that both incremental and groundbreaking eco-innovations must 
be developed (Stamm, 2013, p. 4). In this way, the contribution of eco-innovation towards a 
transition from an unsustainable macroeconomic system to a green economy is valuable and 
needs to be implemented by companies, supported by stakeholders and foster through policy 
at a local and European level (EIO, 2011). In fact, there are already many examples of firms 
that have integrated sustainability into their business models to become more competitive, 
and they face the need to manage the balance between short-term profitability and long-term 
sustainability (Bryson & Lombardi, 2009).   
The stalemate between business and competitiveness versus environmental protection was 
developed by Porter & Linde (1995a). In this decade, the economic vision was still very 
conservative, refusing to consider the environment as a business opportunity and companies 
claimed that environmental protection measures brought costs that lead to loose of 
competitiveness. However, this paradigm has shifted throughout the years, as the authors 
explain that a properly designed environmental standards can trigger innovations that have 
the capacity to lower the total cost of a product, by increasing productivity of inputs such as 
energy, labor or raw materials. Thus, by innovating, companies become more resource 
efficient, which it’s translated into an increase in competitiveness (Porter & Linde, 1995a). 
In fact, although government action is crucial to set the right environment for green 
innovation to take place, business companies are its main driver (OECD, 2011). Promoting 
eco-innovation is a way of companies to go “green”. The “greening” of companies’ business 
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models is the way on which companies adjust their way of doing business, applying 
operational measures throughout their value chain, that improve their environmental 
performance. This is often achieved by switching to greener inputs and producing and selling 
green products and services (Sarkar, 2013). 
Eco-innovation can also contribute for macro level structural changes, and for its uptake, not 
only governments and companies are crucial, but also the participation of the citizens, 
researchers and stakeholders. Also, both producer and consumer can contribute for the uptake 
and diffusion of eco-innovation (EIO, 2013). Following this vison, Kemp & Pearson (2008, 
p. 8) explain that “eco-innovation occurs in the whole economy: any company adopting a 
good, service, production process management or business method with environmental 
benefit is an eco-innovator”. Sarkar (2013) also clarifies that eco-innovations applied to the 
energy and climate sector, such as renewable technologies, have grown fast in the latest years 
but the promotion of other types of eco-innovation has been relatively slow. 
 
3.5 Benefits of eco-innovation 
Eco-innovation can constitute a useful tool for the success of the innovation system, 
renovating it, by representing not only economic factors, but also social, cultural and 
environmental ones (Pujari, 2006). Eco-innovation activities can be motivated by different 
reasons such as achieving environmental benefits or economic reasons such as cost reduction 
(OECD, 2009). Most of the authors decide to divide the benefits brought by eco-innovations 
into environmental, economic and social. The following text constitutes an attempt to 
summarize the principle benefits brought by eco-innovations, analyzed and developed in the 
literature by different authors, regarding these three dimensions, and considering also a 
business perspective. 
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Environmental benefits 
According to Hemmelskamp (1996), environmental innovations serve to: avoid or reduce 
emissions caused by the production, reduce resource input, clean up environmental damage 
and identify and control pollution. Also, Horbach (2016) explains that eco-innovations are 
crucial for the climate protection since they lead to a reduction in the energy usage, 
contributing for a reduction of the external negative effects of economic activities. Recent 
projects on the topic have showed concrete proof of the ability of eco-innovations in cutting 
GHG emissions, reducing water and energy consumption, as well as allowing environmental 
savings in the order of € million (EC, 2013). The European Parliament Committee on the 
Environment, Public Health and Food Safety, also highlights eco-innovation potential in 
contributing to the shift to a resource-efficient and low-carbon economy, by an increasing 
usage of recycled materials, innovative production processes and quality products that 
present less environmental impact. However, some target actions must take place in order to 
put down barriers to the internationalization and commercialization of eco-innovations 
(Kadenbach, 2013). 
Economic benefits 
Economic benefits brought by eco-innovations are generally associated with cost-savings 
(Horbach, 2015). These economic gains are normally translated into a reduction of internal 
costs associated with a less consumption of materials and resources and by delivering 
products that are more energy and resource-efficient with a longer lifetime. Other economic 
benefits are avoidance of other costs, minimization of administrative expenses and reducing 
costs for safety (OECD et.al., 2012). Increased competitiveness, the creation of new markets 
for environmental products and positive employment effects are, among other, potential 
economic benefits associated to an eco-innovative-friendly environmental policy (Frondel 
et.al., 2004).  
For example, in a specific eco-innovative project, “each euro of eco-innovation grant yields 
a leverage factor of € 10 in revenues” (EC, 2013). Moreover, it is estimated by the EC the 
annual turnover of ‘‘European eco-industries’’ at €319 billion, which corresponds to 2.5% 
of the EU GDP (Sarkar, 2013). 
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Business Benefits 
Several studies proved that innovations improve business performance and eco-innovation 
provide direct and indirect benefits to a company (Cheng et.al., 2014; OECD, 2010; Sarkar, 
2013). The first ones refer to operational advantages (e.g.: costs savings due to the increase 
in the resource productivity and better logistics). The indirect benefits are identified as health 
and safety benefits, the better image acquired by the company, better relations with the 
supplier and customers and greater worker satisfaction, among others (Sarkar,2013). Also, 
Rennings & Zwick (2001) found in their study that the main motivations that lead a firm to 
eco-innovate are related to the firm’s image and reputation, to comply with environmental 
regulation and to reduce costs. 
Eco-innovation activities most of the times are not undertaken in companies due to lack or 
incomplete information and organizational problems and because these companies don’t 
realize the advantages they could get by exploring eco-innovations (Horbach, 2008). In fact, 
SMEs aren’t generally as able as larger firms to recognize environmental threats and 
opportunities, and in this way are more passive towards eco-innovation introduction, as a 
consequence of the implicitness of the eco-innovation drivers (Markusson, 2001). This vison 
is reinforced by Heidenmark, that found in his research that larger firms have a major 
tendency on following a proactive strategy on incorporating the environmental dimension in 
their business strategy (Heidenmark, 1999 in Markusson, 2001). As a solution to this issue, 
Markusson (2001) defends the targeting of government policies on the value chains and 
networks in order to better involve SMEs, making them more proactive. 
Rennings & Zwick (2001) advocate that economic factors or regulation restrictions are 
dominant over environmental aspects regarding the innovation process of a firm. In fact, the 
present regulatory measures condition companies, making them adapt their business models. 
However, there are those who choose to adapt to regulation, and those who fight it. Regarding 
this issue, Porter & Linde (1995a) explain that in today’s global economy, resisting 
regulations leads to a loss of competitiveness and that early adapters to environmental 
regulations, that choose to see it as a business leverage, have early-mover advantages over 
competitors. In this way, managers must recognize the necessaire environmental 
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improvements to meet regulation, as an economic and competitive opportunity, instead of 
seeing it as a threat to their business. Furthermore, they should go beyond regulatory 
compliance and develop their business focused on innovation and cleaner technologies, over 
pollution-control model, in order to reap the greatest benefits (Porter & Linde, 1995a). 
EIO (2012) also explores how eco-innovations can constitute a business opportunity. Its 
conclusions identify two general economic business opportunities: an efficiency 
improvement and the development of eco-innovations goods and services. The first one is 
associated with process innovation and translates into cost savings, achieved thorough 
efficiency gains by promoting cleaner production methods and resource-efficiency strategies.  
 
Figure 6-Eco-innovations as a business opportunity; Source: EIO (2012) 
Eco-innovation presents itself a valuable business opportunity by avoiding and saving costs, 
allowing to reach new markets and costumers and delivering resilient business models, 
adapted to the nowadays global challenges (See Fig.6). Murphy & Gouldson (2000) clarify 
that companies that intend to improve their environmental performance can choose to do it 
by taking an incremental approach and improve their existing operations, or opt for a more 
strategic and systemic approach, applying radical changes. Triguero et.al. (2013) add that 
achieving both cost saving and reducing environmental damage is not incompatible, and can 
Process eco-
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be done in companies that choose to eco-innovate, investing in environmental friendly new 
products or redesigning existing ones (e.g.: through eco-design.). In this way, the success of 
an eco-product innovation it’s represented by the environmental profit during its whole life 
cycle stages, as well as its success in the markets. However, firms must evaluate costs in the 
moments of acquisition and change, as these products can represent higher costs than non-
environmental ones (Triguero et.al., 2013). 
Examples of business eco-innovation cases are: new, green, value-added products and/or 
processes, waste regeneration systems, renewable energy-based systems, sustainable 
mobility systems and green neighborhood and cities (OECD et.al., 2012). 
Social benefits 
In a social point of view, it’s essential to take into account the eco-innovations that contribute 
to an improvement of the welfare, not considering the economic growth (Sarkar, 2013). For 
example, regarding eco-innovation introduction and employment, Rennings & Zwick (2001) 
showed that there is a weak but positive relation between the two variables and that eco-
innovation products and services produce more jobs than eco-process innovations. In fact, in 
recent projects on eco-innovation it was concluded that “two years after its end, each Eco-
innovation project is forecast to generate on average 9 additional jobs” (EC, 2013, p. 5). 
 
3.6 Drivers and barriers of eco-innovation  
Internal and external drivers lead companies to adopt eco-innovations in order to address not 
only current situations but also as a way of anticipating non favorable future scenarios. Table 
1 aims to summarize some of the most relevant drivers for eco-innovation identified by 
different authors and organizations. In the aftermath, regulation and market-related drivers 
are considered by many researchers as the strongest drivers of eco-innovation (Markusson, 
2001). 
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Key business drivers for eco-innovation Source 
regulation, demand from users, capturing 
new markets, cost reduction and image. 
Rennings & Zwick (2003) 
improving the firm’s image, to comply with 
environmental regulation and reduce costs 
Rennings & Zwick (2001) 
new products of suppliers, insurance firms 
and environmental campaigns 
Green et.al. (1994) 
customers, consumers, media, employees, 
environmental organizations, stockowners 
and other citizens 
OECD (2000) 
high prices of energy, the previsions for the 
future scenarios of material scarcity and 
existing regulations and taxes 
EIO (2011) - on a business level 
regulatory and policy framework, 
availability of relevant expertise and human 
capital in research and post R&D project 
implementation. 
EIO (2011) – on a country level 
Table 1-Drivers of eco-innovations according to different authors; (own-elaboration) 
Nowadays firms seem to integrate environmental issues in their business strategy more often, 
realizing the competitive advantage that eco-innovations can bring. Regarding this, and based 
on studies on Swedish firms, Markusson (2001) mentions that the market is becoming a major 
driver for eco-innovations. However, the author also clarifies that the same isn’t happening 
in other regions (e.g.: Italy and UK), where regulation remains the strongest driver. This can 
be explained by the fact that environmental demand pressures and industrial structures varies 
between countries (Markusson, 2001). 
Some key business drivers for eco-innovation, according to Martino & Zommers (2007), are 
represented in Figure 7.  
33 
 
 
 
Figure 7-Key Business Drivers for Eco-Innovation; Source: Martino & Zommers (2007). 
Although the benefits of eco-innovating are already known, most of the European companies 
still refuse to engage it, due to some barriers such as the economic risk it represents, 
information asymmetries and unaccounted environmental costs (EIO, 2011). In fact, 
introducing eco-innovations in the market has economic risks associated, due to the 
uncertainty on the future demand and prices and the willingness to pay by costumers, which 
can also constitute a barrier (Markusson, 2001). Another big problem eco-innovation faces 
nowadays is the lack of economical statistical data regarding eco-technologies. Without this 
information it’s not possible to take the necessary conclusions about the environmental and 
economic benefits they have been providing within companies, sectors, and nations (Arundel 
& Kemp, 2009). 
OECD together with other international institutions explain that the business model is one 
of the key elements that determines the success of an eco-innovation as it promotes its 
dissemination and brings it to the market and nowadays companies have the necessity to 
reinvent and innovate their business model in order to stay competitive (OECD et.al., 
2012). In fact, companies commercialize innovative ideas and technologies through their 
business models and they represent a new subject of innovation itself (Zott et.al., 2011). It 
is also important to mention that, for eco-innovation to take place within a company, the 
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business model must be aligned with the core principles of innovation and sustainability. 
Innovative business models are particularly relevant regarding the systemic type of eco-
innovations and constitute a reliable driver for the implementations of radical eco-
innovation and systemic changes (OECD et.al., 2012). Thus, the business model where eco-
innovations are inserted can act as the driver that will allow its uptake and 
commercialization. In this way it´s possible to identify “green business models”, defined as 
“business models which support the development of products and services (systems) with 
environmental benefits, reduce resource use/waste and which are economic viable. These 
business models have a lower environmental impact than traditional business models” 
(FORA, 2010, p. 8). Thus, this kind of business models can help tackle challenges such as a 
transition to low-carbon societies, by increasing (eco)-innovations rate, creating new jobs 
and lower environmental impacts. 
 
3.7 Dimensions and determinants of eco-innovation 
3.7.1 Dimensions of eco-innovation 
The OECD (2007) explains that eco-innovation can be analyzed in three dimensions, that are 
intrinsically co-related: in terms of its targets (the main focus), its mechanisms (the methods 
to introduce the changes in the targets) and its impacts.  
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In Fig.8 it’s possible to observe the relation between the eco-innovation targets and the 
required mechanisms to achieve them. In fact, according to OECD & Eurostat (2005), the 
target of an eco-innovation can be:  
1. Products (goods and services); 
2. Processes (production method or procedure); 
3. Marketing methods;  
4. Organizations; 
5. Institutions; 
It’s possible to take two main conclusions by interpreting Fig 8. First, regarding the eco-
innovation targets, eco-innovation associated with products and/or processes primarily 
requires technological change (incremental) and eco-innovation related with marketing, 
organizations and institutions primarily requires non-technological changes (systemic). In 
fact, eco-innovation applied to products and processes has a tendency to rely more on 
technological development as eco-innovation in marketing, organizations and institutions 
relies more on non-technological changes (OECD, 2007). The second conclusion is that 
applying eco-innovation measures on an organizational and institutional level is harder than 
on a product and process level. However, organizational eco-innovations are more prone to 
Figure 8- Typology of eco-innovations; Source: OECD (2009) 
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generate more significant environmental improvements. So it’s visible the direct relation 
between potential environmental benefits and the difficulties to implement the type of eco-
innovations that leads to its maximization. These parameters also increase regarding the 
different mechanisms of eco-innovation introduction: modification, re-design, alternation 
and creation, following this order. Finally, in terms of the impacts brought by an eco-
innovation, they are considered to be generally in the form of environmental benefit, and 
regarding a specific eco-innovation target, the different mechanisms produce different 
magnitudes of impact. Mechanisms of “alternatives” and “creations” normally imply 
systemic changes, traduced in a higher environmental benefits, than the other options 
(OECD, 2009). 
The decision to adopt a certain type of (eco)-innovation is not only related to its 
characteristics, such as cost or quality, but also depends on their compatibility with existing 
systems and structures (Murphy & Gouldson, 2000). In this way, companies of different 
industries sectors have been eco-innovating in these three different dimensions, on different 
targets and through different mechanisms. Examples of such eco-innovative companies are 
BMW, Toyota and Michelin on the automobile industry, SIEMENS and ULSAB-AVC in the 
iron steel industry and IBM, Yokogawa Electric and Sharp in the electronic industry (OECD, 
2009). 
 
3.7.2 Determinants of Eco-Innovation  
In the current days, even though eco-innovation is being increasingly explored by companies, 
countries and researchers, there is still major difficulties in obtaining adequate indicators and 
relevant determinants for these specific type of innovations (Horbach, 2008). 
Technological innovation is described in literature to be triggered by both supply-push 
factors (also referred as technology-push factors) and demand-pull factors (also referred as 
market-pull factors) (Pavitt, 1984). Frondel et.al. (2004) sets that the major technology-push 
and market-pull factors found in innovation literature are: technological capabilities, the 
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possibility of appropriation, market structure and miscellaneous factors, such as market 
demand, sector specific differences, and firm size.  
Technological capabilities represent an important determinant for innovation as they 
represent the know-how of the development of new processes and products (Rosenberg, 
1974) and are decisive determinants of innovation cost, being important for both cleaner 
production and end-of-pipe technologies (Frondel et.al., 2004).  The market structure is also 
an important determinant for (eco)-innovations. For example, in the case of monopolistic 
market structures there is no pressure or incentives for innovation to happen, but in smaller, 
more competitive markets, firms feel the pressure to innovate to suppress competition 
(Horbach, 2008). 
Horbach (2008) and Frondel et.al. (2004) explain that although the supply and demand 
factors are important drivers of eco-innovation, following the traditional theory of innovation 
it becomes also important to consider the environmental policy and other institutional factors. 
These considerations are logical, as most of the environmental problems represent external 
negative effects and market incentives all alone may not be sufficient to develop new eco-
products or eco-processes (Horbach, 2015). Thus, opposing to standard innovation, which 
depends on the market, environmental innovation depends on regulation (Debref, 2012). 
Regulation, accordingly to several authors, has revealed to be an important determinant for 
eco-innovation, and is seen as the “regulatory push/pull effect” (Horbach, 2015; Rennings, 
2000; Jang et.al., 2015). 
Following this considerations, both Horbach (2008) and Triguero et.al (2013), classified the 
determinants of eco-innovation into three sides: supply, demand, and policy (see Table 2). 
As Triguero et.al (2013, p. 26) clarifies, these classification enables to “consider the 
influence of technological push and demand pull factors jointly with environmental political 
and institutional framework”.  
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Table 2-Determinants of eco-innovation; Source: Horbach (2008), Rennings (2000) and Triguero et.al (2013)  
The policy side refers to environmental policy influences (ex. incentive-based instruments 
such as subsidies or fiscal incentives) and includes the institutions that implement eco-
                                                          
7 Hemmelskamp (1996) also mentions the role of public infrastructures as information providers, in the process 
of delivering eco-product innovations; 
8 Markusson (2001) explains that in general large firms are more prone to pursue eco-innovations than SMEs; 
9  Horbach (2016) explains that eco-innovations are also dependent on the environmental consciousness of the 
consumers and firms 
Supply side 
factors 
(Technology 
Push) 
 Technological and management capabilities  
 Appropriation problem and market characteristics 
 Collaboration with research institutes, agencies and 
universities7 
 Access to external information and knowledge 
 Size8 
 Material and energy prices (cost-savings) 
 Product quality 
Demand side 
factors 
(Market Pull) 
 (Expected) market demand for green products (demand pull 
hypothesis) 
 Market share 
 Competition 
 Labor Costs 
 Social awareness of the need for cleaner production; 
environmental preference for environmentally friendly 
products9 
Policy side 
factors 
(Regulatory 
pull/push) 
 Environmental policy (incentive based instruments or 
regulatory approaches) 
 Expected regulation 
 Institutional structure (e.g.: political opportunities of 
environmentally oriented groups, existence of innovation 
networks) 
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innovation, political opportunities for environmentally oriented groups and existing and 
expected future regulations (Jang et.al., 2015).  Eco-labels and “soft” regulatory instruments, 
such as eco-audits or EMSs, can also influence environmental innovations10 and firms that 
are environmental innovative tend to be less dependent on the “hard” regulation that firms 
that are more passive (Rennings, 2000; Horbach, 2008). 
According to Green et.al. (1994) and Rennings (2000), market pull effect showed to be a 
more significant driver for eco-product innovation while eco-process innovation is more 
driven by regulation and cost savings. Hemmelskamp (1996) also considers “ecology-push-
factors” and “ecology-pull-factors”, as triggers for eco-innovations in companies, fostered 
by social and market-related groups11. 
Environmental awareness also represents an additional incentive to eco-innovate (OECD, 
2000). According to Malaman (1996), awareness is a decisive technology factor, but still less 
important than regulation and market factors. In a European context, Germany and 
Scandinavian countries have a high level of awareness regarding environmental issues, from 
both companies and consumers, and regulation is not so relevant for triggering innovation as 
in other countries (Porter & Linde, 1995a). 
Horbach (2016) clarifies that the analysis on the eco-innovation determinants has been 
widely explored in a single country level, but that there’s a lack of analysis comparing 
different countries in this matter, mainly due to data restrictions.  
 
 
                                                          
10 For example, eco-audits can improve the information basis for eco-innovation (Horbach, 2008). 
11 “Ecology-push-factors" represent government environmental policy instruments that confront companies 
with requirements that have to be met. Market-related groups (customers, consumer associations, investors) are 
considered "ecology-pull-factors" (Hemmelskamp, 1996). 
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3.8 Environmental policies and regulation for enhancement of eco-
innovation and competitiveness 
Porter & Linde (1995a) challenged the paradigm that environmental protection necessary 
leads to a decrease in economic growth, profit and competitiveness, in the form of the Porter 
Hypothesis (PH), represented systematically in the Fig.9. The authors defend that properly 
designed environmental standards can trigger innovations that have the capacity to lower the 
total cost of a product, by increasing productivity of inputs such as energy, labor or raw 
materials. This way, Pareto improvement can be achieved (or “win– win” situations), 
regarding environmental protection and profit (Porter & Linde, 1995a).  
In this way, Porter & Linde (1995b, p. 98) suggested that, in some instances, properly 
designed environmental regulations 12 can “trigger innovation, that may partially or more 
than fully offset the costs of complying with them”, meaning that environment protection, 
profit enhancement and competitiveness can be achieved through the improvement of the 
products, their production process or through enhancement of product quality (Ambec et.al., 
2013). Innovation to meet environmental regulatory demands can provide offsets such as 
create better products, better usage of the inputs, lower products costs and boost resource 
productivity (Porter & Linde, 1995a). 
 
                                                          
12 Environmental regulations referred in particular in the form of market-based instrument such as taxes or cap-
and-trade emissions allowances (Porter & Linde, 1995b). 
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Figure 9- Schematic representation of the Porter Hypothesis Source: Ambec et.al. (2013). 
 
The benefic outcomes of environmental regulation presented in Fig. 9, can be explained due 
to some regulations effects such as the ones identified in Figure 10. 
 
Figure 10-Outcomes of Environmental Regulation; Source: Ambec et.al. (2013) 
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3.9 R&D as an indicator and determinant for eco-innovation  
 
According to Stamm et.al. (2009), technology transfer plays an important role in what comes 
to innovation-driven decoupling efforts. However, more comprehensive strategies are 
required to strengthen both technological capabilities and R&D efforts between 
industrialized and developing countries (Stamm et.al., 2009).  
In a research done on German firms, Horbach (2016) found that technological capabilities 
are an important aspect for the realization of (eco)-innovations and that improving them by 
R&D triggers eco-innovation. The author explains that, as many fields of eco-innovation are 
new or recent, such as renewable energies or electric mobility, there is a higher need to rely 
on external sources of knowledge in comparison to already established innovation fields. 
Universities and research institutions are important agents for eco-innovation development 
and for providing high skilled personal in this area, as they contribute as a source of external 
knowledge, enhancing R&D and technological capabilities (Triguero et.al., 2013). 
Horbach (2008) also confirmed the importance of improving the technological capabilities 
by R&D for eco-innovations. Rennings et.al.  (2006) suggest that the existence of a 
specialized R&D department can act as a trigger to environmental innovation. Horbach also 
concluded that firms that operate in sectors with high average sales of new products were 
more likely to (eco)-innovate and also that firms with innovation history are more likely to 
remain innovative13 (Horbach, 2008).  
Although there is plenty data available regarding R&D in the field of innovation in EU, the 
same doesn’t happen when it comes to eco-innovation, which constitutes a significant barrier 
for the measurement and improvement of eco-innovation in Europe (Horbach, 2015).  
Throughout the regions, corporate R&D expenditure has become global. According to the 
“2015 Global Innovation 1000” study, 94% of the world’s biggest innovators now conduct 
parts of their R&D programs abroad. However, the regions where they spend their R&D 
money have changed in the latest years. In 2007, Europe was the number one destination for 
                                                          
13 As explained by Horbach (2008), available technological possibilities induce further innovations  
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R&D spending, followed by North America and Asia. Nowadays the scenario has changed 
and Asia is the nº1 region for corporate R&D spending, followed by North America and 
Europe (Jaruzelski et.al., 2015). 
 
2007 Spending 
($U.S. 
billions) 
% of 
Total 
2015 Spending 
($U.S. 
billions) 
% of 
Total 
Germany $16.9 25.1% Germany $20.6 30.0% 
France $15.3 22.7% France $11.6 16.9% 
U.K. $9.2 13.7% Italy $8.3 12.0% 
Sweden $5.6 8.3% Switzerland $6.0 8.8% 
Italy $5.1 7.6% U.K. $6.0 8.8% 
Switzerland $3.6 5.4% Sweden $3.8 5.6% 
Spain $2.0 2.9% Spain $2.1 3.0% 
Belgium $1.6 2.4% Denmark $1.8 2.6% 
Austria $1.4 2.1% Russia $1.4 2.1% 
Finland $1.3 1.9% Belgium $1.2 1.8% 
Rest of Europe $5.3 7.9% Rest of 
Europe 
$5.9 8.6% 
Total $67.4 100% Total $68.8 100% 
Table 3-European Companies’ R&D Spending in Europe14; Source: Jaruzelski et.al. (2015) 
 
Table 3 shows that in both 2007 and 2015 German companies were the ones that made more 
investments in R&D in Europe, which is correlated to their innovative leadership in the latest 
years. During this period there has been an increase in more than 1$ billion in R&D 
expenditure by European companies. 
 
 
                                                          
14 This “Total” value on this table refers to the total of R&D spending in Europe by European companies. The 
total R&D spending in the region (by European, North American and Asian companies) achieved in 2015 was 
of $131 billion. 
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4.The importance of eco-innovation within the European Union 
In the EU, structural changes in resources management are required in order to achieve 
sustainability targets, decrease dependence on imports, mitigate climate change and foster 
innovation (EIO, 2013). The EU is currently tackling environmental issues through the 
implementation of specific plans and objectives, on which there is a special place for eco-
innovations. In fact, eco-innovation is seen by the EU as a valuable resource to foster 
sustainable economic development and green growth (DG Research, 2009). In this context, 
Apak & Atay (2015) also underline the importance of the environmental and innovative 
performance for the future competitiveness of environmental targets of the EU Member 
States. However, it is necessary to accelerate the promotion of (eco)-innovation in Europe, 
as other nations are ahead in this field and eco-innovation uptake is also reveling to be too 
slow due to some barriers, both on the demand and supply side (DG Research, 2009). In fact, 
Europe is considered to be a strong eco‐innovation player and eco‐industry is one of the its 
most dynamic industrial sectors with a total turnover estimated over 300€ billion. For 
example, in 2008, 3.4 million people were employed in the EU eco‐industry, which 
corresponds to about 1.5% of all the European employment (Barsoumian et.al., 2011).  
As eco-innovation constitutes a business opportunity it becomes essential that the EU 
removes regulatory and economic barriers and promotes investments, demand and awareness 
(EC, 2008). In fact, despite EU market being the largest in the world, it remains fragmented 
and not adequate for innovation, as Europe is spending less GDP on R&D than other nations 
such as the USA and Japan. If the targets for 2020 set by “Innovation Union”, regarding an 
investment of 3% of GDP in R&D, are achieved, it is expected the creation of 3.7 million 
jobs and an increase in the annual GDP of €795 billion by 2025 (EC, 2016b). 
For the successful promotion of eco-innovation in Europe, significant local government 
intervention is needed, supporting policies and regulation to overcome barriers and take 
actions in the fields of R&D, innovation and environmental policies (DG Research, 2009; 
Stamm, 2013). Moreover, for this purpose Triguero et.al. (2013) suggest that the EU should 
invest in the promotion of EMSs and that both incremental and radical eco-innovations 
should be fostered. 
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Wide consensus exists that a single European market offers better opportunities for 
environmental technologies than several smaller national markets. These technologies 
constitute a central element of the EU’s strategy to address environmental problems, such as 
climate change. In this way, it becomes essential to strength Europe’s capability to invest and 
promote these technologies across all Member States. However, to allow their commercial 
uptake, there is a need to bring down some barriers that are normally of regulatory nature. 
By changing some of this regulations and fostering investments and R&D, for example, there 
is an improvement in the conditions for adopting this kind of technologies in a more global 
level (Sarkar, 2013).  
As eco-innovation constitutes an important contributor for the accomplishment of the Europe 
2020 objectives, the EU is tackling eco-innovation with different policy initiatives in the 
areas of research, innovation and environmental policies. The aim of the policy being set is 
to ensure that a market for eco-innovations is created and that proper environmental 
regulations are implemented (DG Research, 2009). Thus, with the objective of promote and 
enhance eco-innovation within the EU, different programs and actions plans were launched 
by European Commission during last years. 
4.1The program Europe 2020  
The Europe 2020 program was launched in 2010 and consists in the EU ten-year jobs and 
growth strategy, developed to contribute for the exit of the crisis scenario. This strategy sets 
three priorities regarding the desirable type of growth to be achieved (EC, 2010):   
 Smart growth – developing an economy based on knowledge and innovation, as they 
represent the drivers of future growth 
 Sustainable growth –promoting a more resource efficient and competitive economy, 
and  
 Inclusive growth – fostering a high-employment economy  
The importance of innovation is also contemplated within this strategy, that is part of a 7 
flagship initiatives to meet the required targets, namely the “Innovation Union”. The Europe 
2020 strategy also contemplates R&D, by “improving the conditions for innovation, research 
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and development”, in particular with the aim of “increasing combined public and private 
investment in R&D to 3 % of GDP” by 2020 (Eurostat, 2016b). This overall 3% target is 
divided into a range of national targets for R&D expenditure that varies considerably between 
EU Member States: ranging from 0.50 % of GDP in Cyprus to 4.00 % of GDP in the R&D-
intensive Member States of Finland and Sweden (EC, 2016a) The specific importance of this 
measures is due to the Europe’s delay in terms of innovative performance during and after 
the economic crisis situation, in comparison to other regions, showing low levels of 
investment in R&D and innovation (EC, 2010). Within the innovation field, eco-innovation 
also constitutes an important contributor for the accomplishment of the Europe 2020 
objectives, and also the ones set in the Lisbon Strategy (its predecessor, launched in 2000) 
(OECD et.al., 2012).  
However, despite all the programs being promoted by the EU to foster innovation and eco-
innovation, there all still substantial differences between countries, in terms of performance 
in this parameters. In fact, in one hand, countries like Germany, Denmark or Sweden show 
great performance in the Innovation Union Scoreboard (IUS), as on the other hand the 
European transition economies like Bulgaria, Romania and Lithuania are far behind, 
revealing the existence of a gap between the innovation performances in Europe (Veugelers 
& Cincera, 2015). In the latest years is visible that in the context of the EU environmental 
policies, there’s been a growing harmonization. This is benefic, as standardizing 
environmental policies can contribute to close the eco-innovation “gap” in the EU. However, 
regarding the countries’ profile on energy intensity, environmental impacts and sector 
structures, the priorities are still diverse, especially on countries that still rely mostly on 
pollution-intensive technologies and face more difficulties in fostering eco-innovations. In 
countries with this kind of profile, environmental regulation and policy can prove to be more 
important than in countries that already established these environmental technologies and are 
on next stages of environmental challenges. In countries like Bulgaria, pollution-intensive 
technologies are still dominant, and they register high levels of energy intensity. Also, these 
countries have lower environmental awareness levels and lower R&D inputs, comparing to 
the EU average (Horbach, 2015). According to Horbach, the differences in eco-innovation 
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performance and activities in different countries “may stem from different levels of R&D 
input, availability of knowledge infrastructures, cooperation networks and activities, 
existence of regional “sustainable” suppliers and different “cultures” relating to the 
realization of organizational changes in a country’s firms” (Horbach, 2015, p. 3). 
4.2 Innovation Union and the Eco-Innovation Action Plan 
The Europe 2020 Flagship Initiative “Innovation Union” (IU) was designed to tackle some 
major environmental problems that Europe faces nowadays as well as to promote 
competitiveness in the region, by investing on innovation. The objective is the creation of an 
innovation-friendly environment that allows the transition from ideas into products and 
services, fostering economic growth and job creation. From the vast agenda of the IU 
initiatives and objectives, eco-innovation is contemplated by the “Eco-Innovation Action 
Plan” (EcoAP), that aims at accelerating eco-innovation’ market uptake, by addressing its 
barriers and drivers and place it at the center of all European policies (EIO, 2013; EC, 2011). 
Thus, it reinforces initiatives such as EMSs (EMAS) and since its adoption, the EcoAP has 
been targeting innovative SMEs and opening funding programmes to support them (EC, 
2016c). EcoAP creation comes from the necessity of a dedicated eco-innovation policy 
initiative. In fact, the framework for the EU innovation policy had already been set by the IU 
but general innovation policies were insufficient to promote eco-innovation. Built upon the 
IU itself, the EcoAP focus on the environmental dimension of innovation (EC, 2011). 
  EU Funding Programmes for Eco-Innovation (EC, 2016c): 
 Horizon 2020: EU Framework Program for Research and Innovation (2014-2020) 
 LIFE: EU Funding Instrument for the Environment and Climate Action (2014-2020) 
 COSME: Program for the Competitiveness of Enterprises and Small and Medium-
sized Enterprises (2014-2020) 
 ESIF: European Structural and Investment Funds (2014-2020) 
 Investment Plan (2015-2017) 
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Within Competitiveness and Innovation Framework Program (CIP), that has been updated 
into COSME program, it was created the “Eco-innovation initiative”, launched in 2008 as a 
part of the EU's Entrepreneurship and Innovation Program (EIP), set up to support innovation 
among SMEs and to improve their competitiveness. This initiative aims to increase the rate 
of eco-innovations by funding several projects that have the potential to become successful 
businesses. In fact, this initiative has invested around €200 million between 2008-2013 and 
the beneficiaries were almost all SME. The projects that were object of funding must had 
reunited some fundamental characteristics such as being innovative, provide environmental 
benefits and have a good market uptake (EC, 2013).  
 
4.3 Horizon 2020: The EU Framework Program for Research and 
Innovation 
The Horizon 2020 constitutes the largest EU Research and Innovation program ever, with a 
€70.2 billion funding available over 7 years (2014-2020), for research and innovation. The 
EC explains that “Horizon 2020 is helping to achieve this by coupling research to innovation 
and focusing on three key areas: excellent science, industrial leadership and societal 
challenges” (EC, 2014, p. 5). In fact, Horizon 2020 constitutes the 8th Framework Program 
for Research and Technological Development.  
The Framework Programmes (FPs) were first introduced in 1984 and consist in the main 
funding instruments of the EU research policy, and throughout the years the budget for these 
programs has been increasing (see Fig.11) (EC, 2015a). The innovations brought by the 
previous FPs have helped protect the environment and made European industry more 
sustainable and competitive (EC, 2014).  The major difference of the Horizon 2020 in 
comparison with the previous programmes is that from FP1-FP7 the focus was on 
technological research, while Horizon 2020 focus on innovation, promoting a faster 
economic growth and delivering effective solutions (SERI, 2016).  
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Figure 11-EU’s Framework Programmes (FP) and respective budget progression over the years; Source: SERI 
(2016) 
Thus, following Europe 2020 strategy, the Horizon 2020 strategy promotes R&D and 
innovation through high levels of funding in order to address the EU’s stagnation on many 
innovation indicators (Veugelers & Cincera, 2015).  
4.4 Research and Development in the European Union 
In the previous chapters it was explain the importance of R&D in triggering (eco)-innovation 
and in the EU a part of the R&D expenditure is directed specifically for eco-innovation (see 
Fig.12).  
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Figure 12-R&D expenditure targets. Source: Eurostat (2016b) 
According to Fig.13 it’s possible to notice that within the EU-28 there has been an increase 
in the indicator “Gross domestic expenditures on R&D” (GERD) since 2007 (from 2000-
2007 there was little or no change in this indicator). In 2009 the indicator was 1,94%, but 
there was some stagnation until 2010, as the full impact of the financial and economic crisis 
was felt. In the following years there was a rebound in the economic growth and the GERD 
experienced growth, registering a value of 2,02% in 2012 and 2013. 
 
Figure 13-Gross domestic expenditures on R&D (GERD) of the EU-28 from 2002-2013; Source: Eurostat 
(2016b) 
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The 5 European leaders in GERD in 2013 were Finland (3, 31), Sweden (3,30), Denmark 
(3,06), Germany (2,85) and Austria (2,81). In terms of growth in this indicator, special 
attention to Slovenia that in 2008 showed a value of 1,68 and in 2013, 2,59 (see Fig. 14). 
 
 
 
 
 
 
 
 
 
 
 
 
The present scenario shows a higher concentration of R&D investment by companies among 
five countries: Germany, UK, France, Netherlands and Sweden (EC, 2015b). 
In the current European context, the business sector plays a major role for the achievement 
of the target of 3% for R&D intensity in the European economy, and the gap that exists in 
this indicator between Europe and the rest of the world is due to an insufficient number of 
leading innovative companies.  The “EU R&D Scoreboard: The 2015 EU Industrial R&D 
Investment Scoreboard” collects information that enables the assessment of the R&D 
performance of companies and the following indicators are used for its analysis: R&D 
investment, net sales, capital expenditures, operating profits and number of employees (EC, 
Figure 14-Gross domestic expenditures on 
R&D (R&D intensity) by country; Source: 
(Eurostat, 2016b) 
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2015b). It is explained in this report that the industrial R&D is highly concentrated which 
means that a small subset of companies, industries and countries account for a large share of 
the total R&D investment of the 2500 sample that was contemplated in the report. R&D 
investments have been growing in the latest years and the “Top 2500 Scoreboard Companies” 
grew 6.8% more in R&D in 2014 than in 2013, following the increase of 5.0 % in the year 
before. German companies are European leaders in terms of R&D investments. In fact, “The 
overall R&D and, to a smaller extent, the net sales of the EU group are largely driven by the 
performance of German companies that account respectively for 36.8% and 26.8% of the 
EU’s total R&D and net sales” (EC, 2015b, p. 26). This results are largely derived from the 
performance of the German companies in the Automobile & Parts sector. In 2015 also UK 
and France, (countries characterized for having also leading companies in R&D expenditure) 
presented positive results. In fact, “companies based in the UK increased R&D by 0.3 % and 
decreased sales by 5.4% and those based in France increased R&D by 0.5% and decreased 
net sales by 1.5%” (EC, 2015b, p. 26). 
 
Table 4-Top 3 companies of different industrial sectors included in the 2015 EU R&D Scoreboard; Source: 
(EC, 2015b) 
Table 4 shows the leading companies regarding R&D in different industrial sectors. 
However, due to the characteristics of each specific industry, there is a tendency for larger 
investments in R&D in sectors that are more dependent on innovation, such as Automobiles 
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& Parts, Pharmaceuticals & Biotechnology and Electronic & Electrical Equipment. In this 
way, these sectors are more present in the top 10 list of European R&D expenditure than 
others (EC, 2015b). 
Regarding the different sectors, in a European perspective, Germany is the largest contributor 
to Automobiles and Parts, while the UK is the largest contributor to the Software, Hardware 
and Biopharma sectors. In a worldwide perspective, for the second consecutive year, the four 
top R&D investors remain the same: Volkswagen from Germany in the 1st place, Samsung 
Electronics from South Korea in the 2nd position, and Microsoft and Intel from the US in the 
3rd and 4th places, respectively (EC, 2015b) (See Table 5). 
 
World (bn EUR)  EU (bn EUR)  
1 VOLKSWAGEN (DE) 13.1 1 VOLKSWAGEN (DE) 13.1 
2 SAMSUNG (KR) 12.2 2 DAIMLER (DE) 5.7 
3 MICROSOFT (US) 9.9 3 ROBERT BOSCH 
(DE) 
5.0 
4 INTEL (US) 9.5 4 SANOFI (FR) 4.8 
5 NOVARTIS (CH) 8.2 5 BMW (DE) 4.6 
6 GOOGLE (US) 8.1 6 SIEMENS (DE) 4.4 
7 ROCHE (CH) 7.4 7 ASTRAZENECA (UK) 4.2 
8 JOHNSON & 
JOHNSON (US) 
7.0 8 GLAXOSIMTHKLINE 
(UK) 
4.0 
9 TOYOTA (JP) 6.9 9 ERICSSON (SE) 3.9 
10 PFIZER (US) 6.8 10 BAYER (DE) 3.7 
Table 5-Leading companies in R&D expenditure, worldwide and in EU; Source EC (2015b) 
 
R&D investments and economic results showed important variations across countries and 
industries in 2014, reflecting a continued weak and uneven recovery of the global economy 
from the economic crisis of 2008 and persistent market uncertainties. In 2014, each of the 
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“World’s Top 2500 R&D investors” invested more than €18.0 million in R&D and this 
investment growth rate was significantly higher than the revenues’ growth rate, following 
the trend of the previous years (EC, 2015b). Europe appears in 2nd place in this rank, with a 
representation of 608 European companies from the total of 2500 companies considered, 
following the USA that has 829 (See Table 6). The top 3 R&D investors in Europe in 2015 
were Volkswagen, Daimler and Robert Bosch. In Table 6 the other world leaders in this 
ranking are listed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
55 
 
 
 
 
Country Nº of 
companies 
R&D 
Annual 
Growth 
Sales 
Annual 
Growth 
Top 3 investing sectors Top 3 investors 
USA 829 8,10% 3,60% Pharmaceuticals, Software, 
Semiconductors  
Microsoft, Intel, Google 
Europe 608 3,30% -1,00% Automobiles & Parts, 
Pharmaceuticals, Aerospace & 
Defense 
Volkswagen, Daimler, Robert Bosch 
Japan 360 2,60% 4,30% Automobiles & Parts, 
Pharmaceuticals, Leisure Goods 
Toyota, Honda, Nissan 
China 301 23,60% 5,90% Financial Services, Construction 
& Materials, Automobiles & 
Parts 
Huawei, Petrochina, ZTE 
Taiwan  114 12,40% 5,70% Semiconductors, Electric 
Equipment, Computer Hardware 
Taiwan Semiconductor, Hon Hai 
Precision Industry, Mediatek 
South 
Korea 
80 10,60% -0,60% Electronic Equipment, 
Automobiles & Parts, Leisure 
Goods 
Samsung, LG Hyundai 
Switzerland 55 2,70% 1,00% Pharmaceuticals, Chemicals, 
Industry Machinery 
Novartis, Roche, Nestle 
Canada 27 -5,60% 6,60% Aerospace & Defense, 
Telecommunication Equipment, 
Support Services 
Bombardier, Blackberry, Thomson 
Reuters 
Israel 27 11,80% -5,60% Pharmaceuticals, Aerospace & 
Defense, Semiconductors  
Teva Pharmaceutical, Elbit Systems, 
Mellanox Technologies 
India 26 56,80% -1,00% Automobiles & Parts, 
Pharmaceuticals, Chemicals 
Tata, DR Reddy's Laboratories, 
Mahindra & Mahindra 
Australia 16 8,70% 3,30% Banks, Telecommunications 
Equipment, Biotechnology 
Telstra, Australia & New Zealand 
Banking, National Australia Bank 
Norway 10 0,40% -2,40% Oil & Gas Producers, Banks, 
Industrial Machinery 
Statiol, DNB, Kongsberg Gruppen 
Brazil 9 5,20% 3,00% Oil & Gas Producers, Mining, 
Aerospace & Defense 
Petroleo Brasileiro, Vale, Embraer 
Turkey 9 30,20% 6,30% Automobiles & Parts, Electronic 
Equipment, General Industrials 
Tofas, Ford Otomotiv, KOC 
Singapore 9 51,80% 7,80% Semiconductors, Construction & 
Material, Industrial Machinery  
Avago Technologies, Singapore 
Technologies Engineering, Hong Leong 
Asia 
Table 6-Top R&D Investing Companies by Country; Source: EC (2015b) 
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4.5 Measuring Eco-Innovation performance within the EU  
Nowadays there is still a shortage of information available related to the environmental and 
economic benefits that come from the use of eco-innovations. This is due to the lack of 
economic statistics on eco-technologies. Measuring eco-innovation, by using and relying on 
some proper indicators, becomes thus essential to understand its benefits and the outcomes 
in the economic system after their application as well the environmental improvements that 
can be achieved (Arundel & Kemp, 2009; DG Research, 2009). In fact, a quantitative 
measurement of eco-innovation can contribute to identify the drivers and barriers associated 
to it, identify the leading countries in this field, understand the progresses in terms of 
decoupling economic growth from GHG emissions and environmental degradation, predict 
future trends and raise awareness among the industry and consumers. It also helps decisions 
makers to draw better decisions about its application (OECD, 2009; Arundel & Kemp, 2009). 
However, the process of measuring eco-innovation is still very limited due to the lack of 
statistical information in this field and proper indicators. This can be explained by the fact 
the eco-innovation is not yet an official sector. Well established indicators on eco-innovation 
are thus essential for future EU policy targets in the field of eco-innovation and eco-
efficiency (DG Research, 2009).  
In order to measure quantitatively eco-innovation, the analysis should contemplate the 
broadness of characteristics of the eco-innovation activities, collecting data on the nature of 
eco-innovation (targets, mechanisms etc.), on its drivers and barriers and also on the impacts 
of the different types of eco-innovation (Arundel & Kemp, 2009; OECD, 2009). 
 OECD (2009) suggests the collection of the following data to measure eco-innovation:  
1. Input measures, such as R&D expenditures and R&D personnel; 
2. Intermediate output measures, such as the number of patents or the numbers and 
types of scientific publications; 
3. Direct output measures, such as the number of eco-innovations; 
57 
 
4. Indirect impact measures, such as changes in eco-efficiency and resource 
productivity; 
Kemp & Pearson (2008) also explain the importance of environmental indicators analysis in 
the context of eco-innovation assessment. In fact, environmental benchmarking constitutes 
an important element in the environmental management of companies and allows to compare 
the environmental performance of a company with the best available practices. The 
comparison uses a number of qualitative and quantitative environmental indicators of 
strategic importance, and some of them are relevant in the context of eco-innovation and 
environmental technologies (Kemp & Pearson, 2008).  
In fact, a specific benchmarking indicator for eco-innovation has been developed in 2007 and 
it’s a pioneer in establishing a connection between innovation indicators and environmental 
indicators. Innovation indicators are based on an innovation factor and the existence of an 
EMS (e.g. ISO 14001), environmental audits or public environmental report are example of 
such indicators. Environmental indicators are based on an eco-efficiency factor that represent 
the variation in eco-efficiency performance for a certain period of time. Examples of such 
indicators are energy, water and material consumption, GHG emissions and total waste 
generated. A measure on eco-innovation can be obtain by considering the innovation and 
eco-efficiency factor in a specific formula delivered by this benchmarking tool. This allows 
to understand if an introduction or modification of a product, process or service has led to 
positive changes in environmental parameters. If so, and following its own definition, these 
changes represent eco-innovations (Kemp & Pearson, 2008). 
The Eco-Innovation Scoreboard (Eco-IS), developed by the Eco-Innovation Observatory 
(EIO), is the first tool that allows to measure and compare eco-innovation performance across 
the EU Member States. Its analysis on the eco-innovation performance of the countries is 
developed considering 16 indicators in five areas: eco-innovation inputs, eco-innovation 
activities, eco-innovation outputs, resource efficiency outcomes and socio-economic 
outcomes. Within this measurement approach, countries are ranked in an index with an EU 
average of 100, ranging from around 40 to around 140 (EIO, 2013) (See Fig. 15). 
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Fig. 15 represents the score on overall eco-innovative performance given to each country in 
2013. The “Index” that appears in the Y-axis represents the overall scoreboard on eco-
innovation performance and is calculated considering the 5 areas previously mentioned. As 
it is possible to observe, and following the same pattern as the R&D expenditure leaders, the 
majority of EU-1515 countries can be found at the top, particularly Scandinavian countries, 
as well Germany and UK, while values for EU-12 countries are all below the average. Thus, 
this indicates a possible relation between the leaders in R&D expenditure and the best 
performers on eco-innovation. 
 
 
                                                          
15 European Union of 12 member states (EU-12) comprised the following countries: Belgium, Denmark, France, 
Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, United Kingdom; 
European Union of 15 member states (EU-15): EU-12 plus Austria, Finland, Sweden 
 
Figure 15- Eco-Innovation Scoreboard 2013; Source: EIO (2016) 
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5. Corporate Environmental Reporting (CER) 
Corporate Environmental Reporting (CER) is a broad term that describes the various means 
by which companies voluntarily disclose information on their environmental activities and is 
associated with the nowadays legislative scenario on which companies are being increasingly 
held by their activities on the environment (Pankaj, 2011; Braam et.al., 2016). In fact, 
nowadays societies are more conscious about sustainability issues and sensitized about the 
necessity of the correct management of scare resources, which promotes the growth of the 
different flows of information on these topics (Hopwood, 2009). Although organizations in 
general are naturally change-resistant and most of the times decide to stick to the “business-
as-usual” strategy, there are also examples of several organizations that are changing in 
response to disturbances of the natural environment and so the way they report their 
environmental performance to the public and stakeholders (Bouten & Hoozée, 2013; 
Broadbent & Laughlin, 2005; Cho & Patten, 2007). In fact, the ability a company has to 
communicate its performance and attitudes is fundamental, allowing to reap competitive 
advantages from the environmental protection measures pursued (Nielsen, 2001). In this way, 
not only the environmental performance is important for a company, but also its 
communication to stakeholders, and so organizations need to adapt to the current demands 
related to the framework on CER (Bolivar, 2007). 
However, the level and nature of the environmental disclosures present in these reports varies 
between companies as well as the intentions behind this disclosures (Braam et.al., 2016; 
Hahn & Kühnen, 2013). These means that, in one hand there are organizations that choose 
to publish these reports in order to prove to stakeholders their positive and legit 
environmental performance, and on the other hand there are those who use this process to 
reap benefits such as corporate legitimacy, even though their environmental performance is 
weak and their disclosures do not match the truth. In fact, “environmental disclosures 
presented in some sustainability reports may not be an indicative of a company’s actual 
environmental performance” (Braam et.al., 2016, p. 731).   
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5.1 Benefits, downsides and challenges of CER 
The voluntary disclosure of environmental information by organizations is a costly process 
and can be explained by the attempt of differentiation of companies in order to try to gain 
competitive advantage (Healy & Palepu, 2001). The benefits and downsides associated with 
the process of CER should be weighted. This means that firms need to balance the benefits 
that come from an open disclosure policy on environmental information and the potential 
costs associated to it (Cormier & Magnan, 2003; McWilliams & Siegel, 2001). 
Braam et.al. (2016) explain that both good and mediocre environmental types of performers 
can benefit from CER, due to an unregulated environment with lack of government structures 
that supervise the transparency of such reports. Thus, it becomes hard to distinguish the 
companies that are actually doing legitimate CER, and the ones that present inaccurate 
information about their environmental performance.  In a study conducted by Braam et.al. 
(2016), it was concluded that companies that are poorer environmental performers have the 
tendency to be the ones that voluntarily present more disclosures regarding their 
environmental performance. In fact, the majority of these studies undertaken so far, that 
related to CER or social reporting, have focused on organizations from Anglo-Saxon 
countries (Cormier & Magnan, 2003).   
Benefits of CER are, among others, the improvement of a company’s image and reputation 
among the public and stakeholders, increased legitimacy and improvement of stakeholder 
trust on the organization conduct (Braam et.al., 2016; Sullivan & Gouldson, 2012). Cho et.al. 
(2012) adds that CER can be used as a risk-management tool and as a communication strategy 
to change stakeholder’s perception about the company’s commitments towards the 
environment and sustainable development.  
Through a questionnaire, Jones concluded that the main reasons underlying the inclusion of 
environmental disclosures in the Annual/Financial Reports of the selected companies were: 
relevance/interest for groups of stakeholders, publicity reasons to show the proactive policy 
of the company and to assure the profit for the company in the long run (Jones, 2001).  
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The challenges of CER are summarized by Pankaj (2011) into continuity, credibility and 
comparability.  
5.2 CER in Europe 
The trend towards more corporate environmental disclosures is strongly present nowadays in 
Europe, having more relevance in some specific countries, such as France, where the 
ecological political party is part of the government (Cormier & Magnan, 2007). In fact, the 
number of companies reporting on sustainability has been increasing in Europe, especially 
multinational corporations (ACCA, 2004; Kolk, 2008). 
Cormier & Magnan (2003) advocate that European firms follow this trend, also registered by 
North American firms, and are increasingly considering CER as a valuable tool for business, 
improving the quality and quantity of the environmental disclosures present in such reports. 
This argument is confirmed by a study that found that environmental reporting increased in 
all European countries from 1996 to1998 (KPMG, 1999). Thus, the evidence is clear that 
European companies are becoming increasingly aware of their impact on the environment 
and of the importance of being perceived as environmentally responsible organizations. 
However, as the European format of environmental reporting is not so regulative-intensive 
as the North American one, it varies widely across European firms (Cormier & Magnan, 
2003). 
5.3 Determinants of CER in Europe 
The determinants of CER in Continental Europe are still relatively unknown, in comparison 
to the ones related to English-speaking countries such as the USA, Britain, Canada and 
Australia, that share a common law regarding environmental reporting (Cormier & Magnan, 
2003). However, based on the results of their study, Cormier & Magnan (2003) suggest that 
CER strategies are determined, to some extent, by some factors such as: firms size, 
proprietary costs, information costs and media visibility. Corporate size and media visibility 
factors are also determinant for sustainability reporting according to (Hahn & Kühnen, 2013). 
Corporate size plays a positive influence in the quality and extent of sustainability or 
environment reports, as larger companies produce larger impacts and are under pressure of a 
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larger group of stakeholders, relying heavily in this type of report format to prove their 
respective sustainability efforts and secure their legitimacy (Hahn & Kühnen, 2013). 
Information costs can be translated into a reduction in information asymmetry and in 
information gathering costs (Healy et.al., 1999). Finally, Cormier & Magnan (2003) also 
found evidence that media visibility (e.g.: intensity of a firm’s press coverage) can be a 
determinant for environmental reporting, especially in cases that stakeholders actively 
monitor the company’s activity. This vision is supported by Hahn & Kühnen (2013), that add 
that companies with greater exposure to media coverage have a greater necessity to secure 
their legitimacy by signalling their sustainability efforts in their respective reports.  
5.4 Internet as a communication channel for CER 
Paper-based reporting is becoming less attractive to decision makers and nowadays, in result 
of stakeholder’s pressure, the use of new technologies to disclose corporate information has 
become relevant for companies, especially the internet that plays a major role as a 
communication channel for CER, mainly due to its growing reach. In fact, in order to manage 
their corporate legitimacy, companies decide to use the Web to provide sustainability or 
environmental reports, containing disclosures on their environmental performance. This 
Internet-based format of CER is chosen over hard-copy format especially because of the 
lower costs it represents and some companies only choose to publish such reports online 
(Bolivar, 2007). As explained by Elvins (2002), a growing number of companies are 
considering exclusive web-based publications and the way a Web site is designed and the 
tools it uses can determine the visitor's ability to find and understand the firm’s corporate 
sustainability information. Also, in a study conducted by Bolivar (2007), the author 
concluded that the firms included in his study’s sample were using the Internet as a 
communication tool to disseminate CER. Furthermore, it was concluded that there is no 
standardized framework to perform CER on the Internet (Bolivar, 2007).  
5.5 Different report types for CER 
Nowadays, the most recognized approach on CER is through sustainability reports that 
consist in an integrated approach of disclosing the economic, environmental and social 
performance of an organization. Daub (2007) explains that sustainability reports were 
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preceded by three types of reports: Annual Reports, Environmental Reports and Social 
Reports.   
5.5.1 Annual and Financial reports  
The Annual/Financial Report “is the principal way in which shareholders and others keep 
themselves informed on the activities, progress and future plans of a company” (Holmes 
et.al., 1979, p. 1). According to Daub (2007), the Annual Report can represent the company’s 
“business card” as it provides to the public a comprehensive picture of the organization that 
publishes it. However, the author also clarifies that in many cases this type of reports only 
provides superficial information on the firm’s activity, focused in drawing a positive image 
of the organization. Furthermore, components of the company´s activity, other than the 
economic and financial ones, are often left out from this reports (Daub, 2007). According to 
Jones (2001) it should be given equal disclosure opportunities to the environmental 
dimension within the Annual/Financial Report as with any other strategic issue. However, 
since the mid 90’s, there has been a tendency for this type of reports to include more 
information on the social and environmental aspects of the company’s activities, that often 
are associated with the term “corporate social responsibility” (Daub, 2007). 
Jones (2001, p. 14) claims that “it should be noted that the Annual/Financial Report has been 
used by some companies to include environmental information as a first step towards 
producing a stand-alone Environmental Report”. In fact, in the latest years, companies have 
realized the importance to focus more in the environmental and social issues and so the trend 
of environment and sustainability reporting emerged, and gradually has become established 
(Daub, 2007). 
According to Jones, environmental information should be disclosed in both Annual/Financial 
and Environmental Report, as “the Environmental Report allows for more detailed 
information to be provided while the Annual/Financial Report will reach a wider audience 
and because it is a legal document it may impart some validity upon the environmental 
information contained within it” (Jones, 2001, p. 58). In a study on Environmental Reporting, 
Jones concluded that the environmental information of an organization, when communicated 
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in their respective Annual Report, has a tendency to be primarily located in the 
“Environmental” section or subsection, closely followed by the “Review of 
operations/business units” section. It was also found that over half of the studied companies 
gave the environment section or subsection between 1% and 4% of the total space in their 
respective Annual Report (Jones, 2001). 
5.5.2 Environmental reports  
The tendency to publish environmental reports started in the 1980s, especially among 
multinational companies and it has gained enormous relevance in the latest years, specially 
due to environmental regulation. In fact, the ecological movements that emerged in this 
decade set pressure on companies to start being more environmental consciousness and from 
the debates around the topic, environmental reports started to be drawn. Also, in more recent 
times, regulation on EMS, with the example of EMAS or ISO 14001, fosters companies that 
decide to voluntarily adopt this management strategy, to publish environmental statements 
regarding the environmental outcomes of their business activities. These documents are often 
identified as environmental reports and still there are more companies publishing this type of 
report, other than sustainability reports (Daub, 2007).  Also, Bouten & Hoozée (2013) found 
that, in response to environmental disturbances, organizations tend to respond by publishing 
environmental reports or by subscribing to an EMS. It is also important to mention that 
“Nowadays the publication of a separate Environmental Report is still a voluntary practice 
for the majority of companies” (Jones, 2001, p. 14). However, this practice has 
become increasingly common among organizations such as private companies, academic 
institutions and local governments. The practice of environmental reporting allows managers 
to review their environmental performance, avoid potential liabilities, establish plans for 
further improvement and pursue innovative solutions (Pankaj, 2011). 
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5.5.3 Social Reports 
Social reports are not so frequent and its origins are associated with the social movements of 
the 1970s, when companies felt the pressure to produce reports on “social accounting” and 
“social balance sheet” (Daub, 2007). This reports can also display some level of CER. 
5.5.4 Sustainability Reports (SR) 
In the current days, companies face challenges of different nature, that are however 
interconnected: the environmental challenge, on which companies need to adapt to the 
increasingly demanding environmental regulations, by improving for example the eco-
efficiency in the company’s associated processes; the social challenge, represented by the 
pressures of stakeholders and society that demand the assurance of working conditions within 
organizations; and the economic challenge, represented by the increasing competitive global 
markets on which companies rely on their ability to adapt and innovate to remain in business. 
Facing this last challenge, it is also required for companies to take into consideration the first 
two. This means that their economic strategy should consider environmental and social 
issues, that should be outlined in their reports, displaying the company’s ability to think in 
the long term. Due to the interdependency of these three challenges, the trend of the future is 
the transition from a “one dimensional system of reporting economic, environmental and 
social performance” into an “integrated reporting format” (Daub, 2007, p. 78). The 
existence of this increasing trend that represents a holistic view of corporate reporting is also 
mentioned by other authors (Kolk, 2010; Hahn & Kühnen, 2013). 
Negative reputation with customers and suppliers, lower attractiveness for employee 
recruitment and regulatory interventions are some of the downsides of the perceived negative 
activity of a company towards the environment, and often result in costs that affect a firm’s 
stock market value (Cormier & Magnan, 2007). Thus, voluntary action towards sustainable 
development is being pursued by corporate leaders, that rely on SD support tools such as 
LCA, extended producer responsibility, EMS, corporate responsibility and sustainability 
reporting. Sustainability Reporting (SR) started to gain relevance by the end of the 1990s and 
the adoption of guidelines such as ISO 14001, EMAS and the GRI Sustainability Guidelines 
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are evidence of this trend (Lozano & Huisingh, 2011; Dalal-Clayton & Bass, 2002; Hahn & 
Kühnen, 2013). GRI guidelines were first published in 1999 and represent a way of 
standardizing SR. These guidelines have showed evidence to provide the broadest scope in 
building these reports and thus are suggested by many authors as the best option available 
for SR (Dalal-Clayton & Bass, 2002; Hussey et.al., 2001). However, despite the 
standardization efforts by using guidelines, Fortanier et.al. (2011) suggest there are still 
differences between companies of different sectors and institutional environments regarding 
the quality and content of sustainability reports.  
The WBCSD defines sustainability reports, or sustainable development reports, as “public 
reports by companies to provide internal and external stakeholders with a picture of the 
corporate position and activities on economic, environmental and social dimensions” 
(WBCSD, 2002, p. 7). These reports are voluntary and represent an integrated form of 
reporting, presenting both qualitative and quantitative information that displays how a firm 
is improving its efficiency in the three dimensions of its activity. One of their goals is to 
communicate the efforts and progresses of a company to their stakeholders and society 
(Daub, 2007; Dalal-Clayton & Bass, 2002). In this way, SR consists of an important 
communication channel for companies to meet stakeholders’ demands and by proactively 
reporting on sustainability issues. Besides avoiding the previous mentioned downsides, they 
aim to increase firm’s reputation and legitimacy, enhance brand value, improve competitive 
potential and motivate employees (Hahn & Kühnen, 2013; Herzig & Schaltegger, 2006). 
Moreover, according to Adams & McNicholas (2007), organizational change can also be 
enhanced by the process of SR and the sustainability performance data itself can act as 
catalyst for change towards sustainability performance.  
Sustainability-related reporting first started in the 1970s when traditional financial reports 
were complemented sometimes by social reports. In the following decade, the bigger 
concerns related to environmental issues boosted the shift towards environmental reporting 
that started to replace social reporting. In the 1990s, the integrated approach of sustainability 
reporting became a trend (Hahn & Kühnen, 2013). 
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Figure 16-Overview and relations of basic concepts and terminology related to sustainability reporting; Source: 
Hahn & Kühnen (2013) 
Fig.16, sets a framework of basic concepts that are related to sustainability reporting. 
According to Hahn & Kühnen (2013), only the reports that include all three dimensions of 
sustainability can be truly considered “sustainability reports” (integrated reports). Other 
reports, that are only one-dimension or two-dimension, are merely sustainability-related, 
covering isolated aspects of sustainability. This is the case of Environmental or Social 
Reports (one sustainability dimension) or CSR reports (two sustainability dimensions, 
ecological and social). Although the evidence of SR increasing worldwide is clear, Lozano 
& Huisingh (2011) alert that the number of companies publishing sustainability reports is 
still insignificant, taking into consideration the total number of companies operating in the 
world. In fact, besides sustainability reports, other formats and labels of reports have emerged 
to communicate corporate sustainability practices such as Corporate Social Responsibility 
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Report, Sustainable Development Report, Sustainable Value Report, among others (Hahn & 
Kühnen, 2013). 
Studies have showed that sustainability reports are mainly published by multinational 
companies in a primary phase (Stratos et.al., 2001; Stratos et.al., 2007). This can be explained 
by the major consequences that the activity of organizations of such size generate in 
comparison to SMEs. Thus, multinational companies face higher pressures from their 
respective stakeholders to communicate their social and environmental results and efforts 
(Daub, 2007). 
Structure of Sustainability Reports  
Daub (2007) sets that sustainability reports contain both qualitative and quantitative 
information related to a company’s targets, policies and performance. Normally, these type 
of reports contains topics and indicators written in a general way and use the Global 
Reporting Initiative guidelines (GRI guidelines), identified by the literature as the most 
important guidelines in such matter (Bolivar, 2007). 
A corporate sustainability reporting study conducted in 2003, named “Corporate 
Sustainability Report in Switzerland”, was one of the first attempts to perform a quantitative 
and qualitative analysis of corporate sustainability reports of Swiss companies. The main 
objective of this research was to gather conclusions about the current practices of 
sustainability reporting procedures in Swiss companies. Daub (2007) has analysed the 
methodology used in this study and concluded that the topics covered in sustainability reports 
can be categorized into 4 sections of different themes, displayed in Table 7.  
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Table 7-Sustainability reporting categories; Source Daub (2007) 
 
For the first theme, Daub identified “Context and Coverage” on which the company’s vision 
on economic, social and environmental issues is presented, through “CEO Statements”, 
“Company Profile and Report Profile” and “Corporate Vision” topics. “Policies, 
Management Systems and Stakeholder Relations” was identified as the second main theme, 
where topics as “Stakeholders Relations”, “Economic, Environmental and Social Policy and 
Organization” and “Integration of Sustainability into the Management Systems” are covered. 
For the third theme, “Dimension of Performance”, there is a shift from a qualitative type of 
information, provided in the first two sections, to a quantitative type that makes reference to 
the hard data and facts that the company can use to demonstrate economically, socially and 
ecologically responsible action. This category contains the “Economic Performance”, 
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“Environmental Performance”, “Social Performance” and “Integrated Performance” topics. 
The last theme is “Transparency and General View” that measure the transparency of the 
reporting procedure and includes indicators that allow data comparability over the years. 
According to the author, “Dimensions of Performance” category contains the hard facts of a 
company in the three sustainability dimensions. That is the reason why it is given more 
importance to this issue and, accordingly, it is weighted with a factor 2 in the table. (Daub, 
2007). 
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6. Case study: Correlation between eco-innovation activities and its 
disclosures on the sustainability reports of European companies 
 
6.1 Aim and Objectives of the Study 
 
The aim/goal of this study is:  
To understand the relation between eco-innovation activities and its disclosure in the 
sustainability reports of the selected European companies. 
To achieve the main goal, the study undergoes the analysis of corporate sustainability reports, 
to  
 Identify eco-innovation disclosures; 
 Identify the environmental indicators that are being communicated; 
 Understand if the improvements in these indicators are related to the disclosed eco-
innovative activities; 
 Evaluate if aspects, such as “R&D expenditure”, “innovation” and “eco-innovation” 
are being communicated; 
 Evaluate if eco-innovative activities are being directly or indirectly disclosed; 
 Categorize eco-innovations disclosures into eco-product, eco-process and eco-
organizational innovations; 
 
6.2  Research Methodology 
In order to achieve the aim of this study, the research was carried out based on the qualitative 
analysis of the sustainability reports of two samples of industrial European companies to 
determine if and how eco-innovation activities were being contemplated and communicated.  
In accordance with Lozano & Huisingh (2011) approach, this research utilizes two research 
methods: Grounded Theory and analysis of sustainability reports. The Grounded Theory 
(GT) is a systematic methodology that involves the construction of theory through 
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observation and analysis of data and was developed as an alternative to the predominant 
quantitative methods in social sciences (Grasser & Strauss, 1967; Martin & Turner, 1986). 
In this way, following GT principles, this study began with a research question followed by 
the collection of qualitative data from the selected sustainability reports. 
The study begins with a descriptive analysis of each firm activity and their main 
characteristics. Secondly, as Lozano & Huisingh (2011, p. 103) claim that “the first stage of 
GT’s constant comparative analysis is to create base categories”, an attempt was made to 
group companies according to different parameters. Following Jones (2001) approach, the 
environmental indicators considered were divided into Environmental Physical Indicators 
and Environmental Managerial Indicators.  
The reports were also analysed to assess if the terms like “R&D expenditure”, “innovation” 
and more importantly, “eco-innovation” were being communicated through sustainability 
and environmental reporting. Regarding the way eco-innovative activities were being 
disclosed in these reports, they were divided into two types: direct, meaning that the concept 
of “eco-innovation” was present in report’s text (direct reference to eco-innovation or eco-
innovative activities) or indirect, meaning that it was possible to conclude that an eco-
innovative activity, following the definition of “eco-innovation”, was performed by the 
company. In addition, an assessment of each company’s website to determine whether the 
term “eco-innovation” is present in this platform or not, was checked.  Finally, considering 
all the data collected from the reports, the identified eco-innovative activities were 
categorized into the three main types of eco-innovations as described in Chapter 3.2.1: eco-
product, eco-process and eco-organizational innovation, for further comparative analysis.  
This research was carried out between April and September of 2016, relying on online 
availability of the sustainability reports of the selected companies, which were the concrete 
data for this study. In the absence of this reports, the analysis was made to other types of 
report (See Fig.19). Company’s most recently published reports were used. 
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6.2.1 Method of company’s selection 
Due to the large number of EU industrial companies, it was decided that the selection of the 
companies would be limited according to two criteria. These two criteria are R&D 
expenditure and DJSI Industry Leaders. In each group, 10 top ranked European industrial 
companies were taken into consideration for the analysis. Taking into consideration that less 
sustainability reports would be published by companies not active on a multinational scale 
(because large companies are under more pressure by their stakeholders) it was decided to 
follow the same methodological approach as Daub (2007) and give preference to companies 
of multinational scale. In fact, some authors have proven that the content of environmental 
disclosures is positively associated with the companies’ size (Bolivar, 2007). Cormier & 
Magnan (2003) also gave preference to firms of larger dimensions in their research study, as 
firms of this dimensions are expected to be more sensitive to investor’s concerns in respect 
to environmental issues. Hahn & Kühnen (2013) add that corporate size can be considered 
to have a positive effect on the adoption and extent of sustainability reporting, as larger 
companies have the tendency to cause greater impacts, becoming more visible and therefore 
facing greater stakeholder pressure. Also, companies that have sustainability reports 
available on the Internet are usually large firms (Cerin, 2002). Following these 
considerations, the sample choosing criteria was the following: 
 Sample A-  The top 10 EU companies that have invested the most in R&D in 
2014. As it was explained in Chapter 3.9, R&D and (eco)-innovation are connected, 
as R&D constitutes one of the main determinants for eco-innovation activities to be 
developed. Also Chapter 4.5 suggests that eco-innovative activities can be evaluated 
by measuring inputs such as R&D expenditures (OECD, 2009). 
 Sample B- The top 10 European Industry Leaders in 2015 according to the DJSI. 
Following the definition of eco-innovation, it’s possible to suggest that this term and 
sustainability are related to some extent. Thus, it is reasonable to assume that 
sustainable companies also pursue eco-innovative activities. In this way it was 
decided to select the European companies with better sustainability performances, 
ranked in accordance with the DJSI.  
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Following these selection criteria, it was possible to gather a heterogeneous sample of 
companies of different industrial sectors, leaders in different rankings. By presenting 
themselves as leaders in R&D expenditure and being recognized by the DSJI as sustainability 
industry leaders according to their own specific criteria, it was expected that this two samples 
of European companies represented the ones that are also pursuing eco-innovation activities 
the most. This was the logic reasoning that underpinned the sample choosing. 
The EC publishes annually a report on the EU leading companies on R&D expenditure: “EU 
R&D Scoreboard: The 2015 EU Industrial R&D Investment Scoreboard”16, which was the 
main source of information for the selection of the first sample of companies. Regarding the 
DJSI European Industry Leaders, this sample of companies was selected from the list 
available on the RobecoSAM website17.  
 
6.2.2 Method of data collection 
Data collection was based on survey and analysis of relevant corporate reports of 20 
European industrial companies of different sizes and sectors. Preference was given to the 
analysis of standalone sustainability reports, as they comprehend a more integrated type of 
information than other type of reports such as environment reports or annual reports. Other 
reports named differently than “sustainability reports”, but that also focused on environment 
and/or sustainability issues, were given second level priority of selection and were analyzed 
in the absence of the sustainability reports. However, in cases of absence of both type of 
reports, Annual Reports were analyzed if some level of CER was included. Fig. 17 illustrates 
the priority criteria regarding the type of report selected for data collection. The primary 
purpose of the report analysis was to gather data related to eco-innovative activities 
disclosures.   
                                                          
16 “The 2015 EU R&D Scoreboard reports economic and financial information on the world's top 2500 
companies that invested €607.2 billion in R&D over the last fiscal year” (EC, 2015b, p. 114) 
17 http://www.sustainability-indices.com/review/industry-group-leaders-2015.jsp. 
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Figure 17- Priority criteria for the selection of the type of report for data collection; (Own-elaboration) 
In this way, the sustainability reports of companies were downloaded from their respective 
websites, which provide this type of reports to the public and usually display considerations 
about their activities and performance, regarding their economic, social and environmental 
interactions. These reports were selected accordingly to their most recent versions (in some 
cases reports referring to 2015 were not available and the analysis was based on the most 
recent one). The sections of “Environment” and “Innovation” in these reports were used as 
the information source. Additional information from other sources such as the Internet 
(company’s website) or brochures was included if it was referred as part of the report. 
Companies’ websites were also analyzed in order to try to find eco-innovation related 
disclosures.  
Table 8 presents the list of the reports analyzed for each of the selected companies.  
 
 
 
 
 
Sustainability Reports
Other types of available  
reports that present 
some level of corporate 
sustainability or 
environmental 
disclosures 
Annual Reports 
containing some level 
of CER
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 Companies Type of Report Year  
 Volkswagen Sustainability Report 2014 
 
Daimler Sustainability Report 2015 
 Robert Bosch Sustainability Report 2015 
 Sanofi Corporate Responsibility Report 2014 
 BMW Sustainability Report 2015 
S
a
m
p
le
 
A
 
Siemens Sustainability Information (Annual Report 
addendum) 
2015 
 AstraZeneca Sustainability Report 2015 
 GlaxoSmithKline Responsible Business Supplement 2015 
 Ericsson Sustainability and Corporate Responsibility 
Report 
2015 
 Bayer Annual Report 2015 
 CNH Industrial NV   Sustainability Report 2015 
 SGS SA Sustainability Report 2015 
S
a
m
p
le
 
B
 
Sodexo Corporate Responsibility Report 2015 
 UBS Group AG Annual Report 2015 
 
Metro AG Corporate Responsibility Report 2014 
 Unilever NV Sustainable Living Plan  2015 
 Swiss Re AG Corporate Responsibility Report 2015 
 Akzo Nobel NV Annual Report 2015 
 Telenet Group Holding 
NV 
Sustainability Report 2015 
Table 8-Types of reports analyzed for each of the selected companies 
Figure 18 displays the types of reports taken into consideration of both samples and the 
respective share from each type of report for the study. It is important to notice that 19 (and 
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not 20) reports were analyzed, as BMW appears in both samples, and the analysis was made 
based in the same report in both cases.  
 
 
Figure 18-Types of reports considered in the study and their shares (Sample A+ Sample B) 
As sustainability reports were given 1st degree of priority in the selection process, an attempt 
was made to retrieve this type of report for the analysis of each company. However, due to 
the limitation on the online availability of this format of report, it was not possible to analyze 
sustainability reports for every case. Still, this report format was the principal analyzed in 
this study, being possible to retrieve 8 sustainability reports (Volkswagen, Daimler, Robert 
Bosch, BMW, AstraZeneca, CNH Industrial, SGS SA and Telenet Group Holding). As 
BMW appears in both samples, the contribution of sustainability reports for the study was 
45%, making it the main type of analyzed report. 40% was the quota referent to the 2nd degree 
of priority regarding report format: other types of available reports that present some level of 
corporate environmental disclosures. In this level it was possible collect 8 reports: 4 
Corporate Responsibility Reports (Sanofi, Sodexo, Swiss Re, and Metro AG), 1 
Sustainability and Corporate Responsibility Report (Ericsson), 1 Sustainable Living Plan 
45%
15%
20%
5%
5%
5%
5%
Type of report and respective contribution (%)
Sustainability Report Annual Report
Corporate Responsability Report Responsabile Business Suplement
Sustainability and Corporate Responsability Report Sustainable Living Plan
Sustainability Information
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(Unilever), 1 Responsible Business Supplement (GlaxoSmithKline) and 1 Sustainability 
Information Report (Siemens). Finally, with a quota of participation of 15%, 3 Annual 
Reports were also analyzed (Bayer, AkzoNobel and UBS Group). Regarding the year, 16 
reports made reference to 2015 and 3 to 2014.  
The structure of the two groups regarding the geographic distribution is displayed in Fig 19. 
 
 
Figure 19-Number of companies analyzed by country (Sample A + Sample B) 
Fig. 19 shows that the companies analyzed in both samples only come from 7 countries, 
mainly from Western, Northern and Central Europe regions. In fact, 40% of the considered 
companies were German. 
 
 
6.2.3 Reports’ Analysis 
The main data taken into consideration was any kind of information (somehow) related to 
eco-innovation activities communicated within the reports of the selected companies. Here, 
8; 40%
3; 15%
3; 15%
2; 10%
2; 10%
1; 5%
1; 5%
PARTICIPATING COMPANIES BY COUNTRY
Germany UK Switzerland Netherlands France Sweden Belgium
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by eco-innovative activities we mean those activities that lead to any type of eco-
innovation(s) according to the definition in Chapter 3.2. Although the study of each report 
was exhaustive (every report was scrutinised individually from cover to cover through careful 
individual reading), a special attention was given to the “Environmental” and “Innovation” 
sections where information on eco-innovations was more concentrated. This necessity comes 
from the fact that sustainability is being addressed through compartmentalization and so the 
specific content regarding environment and innovation generally can be found in some 
specific report sections (Lozano & Huisingh, 2011).  In order to cover the research goal, 
keywords such as “eco-innovation”, “innovation”, “R&D” and “environment” were used to 
facilitate the research process. Following this method, each of the reports was read, in order 
to collect the specific data.  
Regarding the data analysis, two main phases may be distinguished: presentation of the 
results and analysis of the research findings (Bouten & Hoozée, 2013). Presentation of the 
results makes reference to a description on each companies’ findings and data interpretation 
follows in order to summarize such findings, comparing them between samples and gathering 
conclusions. 
Environmental indicators were taken into consideration as they constitute essential tools for 
tracking environmental progress (OECD , 2008). Thus, in the reports special attention was 
given to some specific environmental indicators: CO2 emissions, GHG emissions, VOC 
emissions, carbon footprint, resource and energy consumption/efficiency, water, waste, 
effluents, noise and biodiversity. These environmental indicators are the most commonly 
disclosed indicators among corporate reports of industrial companies and are considered to 
be key indicators by the OECD. Their selection takes into account “their policy relevance 
with respect to major challenges for the first decade of the 21st century, including pollution 
issues and issues related to natural resources and assets; their analytical soundness; and 
their measurability.” (OECD, 2008, p. 8). Other indicators more related to environmental 
management practices were also taken into account, such as EMSs, LCA, environmental 
audit and sustainable products/processes/practices. The purpose of using the selected 
environmental indicators in this study is to gather information on how environmental issues 
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have changed both over time and spatially and because their improvement can be somehow 
related to eco-innovations activities as emphasized by Kemp & Andersen (2008). Thus, when 
any eco-innovation related activities were observed in the reports, they were generally 
associated to improvements of some of the above mentioned indicators. 
Following the research approach proposed by Jones (2001), the environmental indicators 
found and selected in the analyzed reports were divided into two base categories: 1) 
Environmental Physical Indicators and 2) Environmental Managerial Indicators. The first 
group of indicators relates to the physical inputs and outputs such as the energy use, GHG 
emissions, waste, water etc. The second group of indicators is related to the management of 
these physical inputs and outputs. Examples of such indicators are environmental audits, 
EMSs and LCA considerations. The information about the environmental indicators was 
generally published in the “Dimensions of Performance” category in the sustainability 
reports. This category usually contains an “Environmental Performance” subchapter, where 
environmental quantitative data is generally displayed (Daub, 2007). 
However, it is important to take into consideration that “currently environmental disclosures 
are difficult to compare across companies as they all disclose different environmental topics 
and present those topics in different ways” (Jones, 2001, p. 59). Moreover, Cormier & 
Magnan (2003) found in their study that there are significant inter-industry differences in 
environmental reporting. However, due to the dimension of the selected companies and 
because some of this companies followed standardized approach of sustainability reporting, 
such as the GRI Guidelines, the type of disclosures on environmental indicators were similar. 
Figure 20 refers to the different industrial sectors that were considered in this study. 
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Figure 20-Share of companies analyzed by sector (Sample A + Sample B) 
When it comes to an analysis by sector of activity or industrial group, companies from the 
Automobiles & Parts sector were the most present in the sample, with 5 companies belonging 
to this sector, constituting 25% of the total analyzed firms. The Pharmaceuticals & 
Biotechnology sector appears in second place with 4 companies. Due to the diversity of 
industrial sectors considered in this study, all the other industrial sectors are only represented 
by one company each (Figure 20). 
Besides environmental indicators, other parameters were analyzed. In fact, claims and 
statements of these reports were used as indication of eco-innovation communication, as well 
as description of concrete products, processes or organizational measures, in order to connect 
eco-innovative activities and their communication. Attempts were also made to categorize 
the identified eco-innovative activities into eco-product, eco-process and eco-organizational 
innovation. Finally, companies were compared according to the results obtained, and the 
similarities and differences between them were listed and discussed. 
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6.3 Presentation of the results 
We studied the sustainability reports of companies according to the two selected criteria: 
R&D expenditure and sustainability industry leadership. First, a qualitative analysis of each 
company’s report was carried out. The main findings are presented for each individual 
company as a descriptive analysis.  
The results for every individual criterion are presented in the following chapters: chapter 
6.3.1 and 6.3.2, respectively.  
In each of these chapters, a table with the selected companies revealing data on parameters 
such as the country and the industrial sector each company belongs to, the number of 
employees and the revenues generated last year, is presented. Then, for each company the 
results are displayed individually, being firstly made a description on each company general 
details and activity, mentioning the type of report that was analyzed and the year it refers to. 
Other relevant aspects found in the reports are mentioned. The findings on the disclosure of 
“R&D expenditure”, “innovation” and “eco-innovation” terms are pointed out and eco-
innovative activities found in the reports are categorized. Claims and statements were used 
in some cases as proof of the evidence found. 
After descriptive (qualitative) analysis of all studied companies on these parameters was 
carried out, the results were summarized in tables and figures and discussed both individually 
as well and comparatively. 
6.3.1 Sample A: R&D expenditure 
In Table 9, the top 10 EU R&D expenditure companies, according to the EC report “EU R&D 
Scoreboard: The 2015 EU Industrial R&D Investment Scoreboard”, are listed. By analyzing 
this table, and following the considerations expressed in Chapter 4.4, it can be seen that 
German companies are well established in this ranking with a representation of 6 companies, 
followed by UK with 2 companies each, and by Sweden and France tied with 1 company 
each. Automobile & Parts and Pharmaceuticals & Biotechnology are the most present 
industrial sectors in this ranking. In this group of companies, not all of them published 
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sustainability reports. This is the case of GlaxoSmithKline, Sanofi and Bayer, that choose to 
disclose their environmental related information in the following report format type: 
“Responsible Business Supplement”, “Corporate Responsibility Report” and Annual Report, 
respectively.  
 
Table 9-Top 10 EU R&D expenditure companies in 2014 (Sample A); Source: EC (2015b) 
A short description of the main findings for each company follows. 
 
EU 
Rank 
Companies  Country  Industrial 
Sector  
R&D 
expenditure 
2014 
(€millions) 
Nº of 
employees 
(2015) 
Revenues 
(billion) 
(2015) 
1 Volkswagen Germany Automobiles & 
Parts 
13 120,00 588.900 €213.292 
2 Daimler Germany Automobiles & 
Parts 
5 650,00 284,015 €149.467  
3 Robert Bosch Germany Automobiles & 
Parts 
5 042,00 375.000 €70.6  
4 Sanofi France Pharmaceuticals 
& Biotechnology 
4 812,00 112.128 €37.05 
5 BMW Germany Automobiles & 
Parts 
4 566,00 122.244 € 92,20 
6 Siemens Germany Electronic & 
Electrical 
Equipment 
4 377,00 362.000 €75.63  
7 AstraZeneca UK Pharmaceuticals 
& Biotechnology 
4 164,40 61.500 US$24.708  
8 GSK UK Pharmaceuticals 
& Biotechnology 
4 002,00 96,575 £23.923  
9 Ericsson Sweden Technology 
Hardware & 
Equipment 
3 856,70 115.300 SEK 246.9  
10 Bayer Germany Pharmaceuticals 
& Biotechnology 
3 689,00 116.800 €46.324  
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1. Volkswagen 
Volkswagen Group is a German car manufacturer headquartered in Wolfsburg, Lower 
Saxony, Germany. It designs, manufactures and distributes passenger and commercial 
vehicles and engines and offers services such as fleet management. Established in 1937, 
Volkswagen AG is the top-selling marque of the Volkswagen Group, the second-largest 
automaker in the world. Volkswagen is also the world leader in R&D expenditure and thus 
communicate the role that R&D and innovation play in the company in order to reach their 
objectives and as a strategy to achieve several environmental benefits, specially CO2 
reductions (Volkswagen, 2014). 
The analysis was supported on the Volkswagen’ “2014 Sustainability Report”, the most 
recent version published online. Volkswagen discloses R&D expenditures as well the 
innovation topic within this report. The company also reports all of the considered 
environmental physical indicators and explain carefully the reasons for their improvement or 
worsening (Volkswagen, 2014). 
In this report it was possible to identify indirect communication of eco-innovative activities. 
Thus, despite of “eco-innovation” term not being present in the report, the improvements 
mentioned can be categorized into eco-product, process and organizational innovations. 
Examples of disclosed eco-organizational innovations are “The MAN Climate Strategy”, 
“Think Blue. Factory” and “ECOMOTIVE” programs. Eco-product innovations are 
generally in the form of new or improved vehicles (such as hybrids or electric models). Eco-
process innovations are associated with improvements in the manufacturing processes and 
purchasing electricity from renewable sources, for example  
However, “eco-innovation” term is mentioned in one specific innovative technology in 
Volkswagen’ website: “EU validates Audi LED technology as eco-innovation”. 18 
 
 
                                                          
18http://www.volkswagenag.com/content/vwcorp/info_center/en/themes/2013/04/Audi_LED_technology.html 
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2. Daimler AG 
Daimler AG is a German multinational automotive corporation located in Stuttgart that 
operates in the automobile industry as a manufacturer, and Mercedes-Benz is its main brand.  
In Daimler’s “2015 Sustainability Report”, environmental certification is widely 
communicated, especially EMS such as ISO 14001 and EMAS: “Our production locations 
worldwide are certified in accordance with ISO 14001 and are regularly audited” (Daimler, 
2015, p. 53).  In fact, over 98% of all Daimler employees at production locations work within 
the framework of a certified EMS and almost all German locations are certified with EMAS. 
Also, there is a big investment in R&D with environmental protection purposes, and the 
company is communicating it: “Group-wide expenditures for development projects related 
to environmental protection, such as alternative drive systems and efficiency increases in 
vehicles, amounted to around €2.4 billion.” (Daimler, 2015, p. 53).   
In opposition to Volkswagen report, the word “eco-innovation” is present in Daimler’s 
sustainability report in the “Product Responsibility” section. More precisely, it makes 
reference to the LED headlamps of the future E-Class model of Mercedes: “In 2015, the 
European Commission declared the LED technology Daimler developed for side lights, high-
beams, and low-beams, as well as for license plate illumination to be an environmental 
innovation.” (Daimler, 2015, p. 36). This term is not directly mentioned in any other 
situation, but by analyzing some of the reasons for environmental improvements in this 
report, it’s possible to identify eco-product, eco-process and eco-organizational innovations. 
For, example, concerning the reduction of CO2 emissions and energy saving, Daimler (2015, 
p. 54) mentions “new energy-saving production methods, even more efficient processes, and 
the use of renewable and low-carbon fuels”, that can be interpreted as eco-process 
innovations. 
Regarding eco-product innovations, Daimler (2015, p. 8). mentions innovative products that 
pursue environmental benefits: “We therefore use our power of innovation to create 
environmentally friendly and safe vehicles that conserve resources to the greatest extent 
possible”. The new model, Mercedes E220, can be considered as an example of eco-product 
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innovation. In fact, “Daimler incorporated a large number of technological innovations into 
the E 220 d (…) The result is up to 13% lower fuel consumption and significantly lower 
emissions.” (Daimler, 2015, p. 28). Finally, there is evidence of eco-organizational 
innovations, with the example of new and improved energy management system, the 
optimization of transport logistics and the improvement in employees’ transportation system. 
“Eco-innovation” term is also expressed in Daimler’s website associated with “ECO Thermo 
Cover”, an innovative engine compartment encapsulation recognized by the EC as an eco-
innovation.   
 
3. Robert Bosch GmbH 
Robert Bosch GmbH, more known simply as Bosch, is a German multinational engineering 
and electronics company headquartered in Gerlingen, Germany. Nowadays it is the world's 
largest supplier of automotive components, and its core products are automotive components 
and industrial products. 
 In Bosch’s “2015 Sustainability Report”, the company is communicating their actions on the 
promotion of sustainable products: “Continuous investment in the further development of 
products that conserve resources and protect the environment” (Bosch, 2015, p. 22). 
Bosch also mentions their 5,422 patents, filled around the world, as well the investments 
done in R&D. In 2015, 53% of the group wide R&D was applied to sustainable products. 
There is also a focus on “eco-design” or “design for the environment” terms throughout their 
report, as well as “innovation” and the assessment of the product impact through its life cycle 
(LCA) (Bosch, 2015). Throughout this report, even though “eco-innovation” term innovation 
is not directly communicated, it is possible to identify eco-process innovations, through 
investments in renewable energies as alternative sources, and eco-product innovations with 
the example of the “Air Monitor”, a sensor that monitors air quality and helps to reduce 
environmental pollutants in urban centers (Bosch, 2015). 
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However, “eco-innovation” term is present in Bosch’ website “Bosch eco-innovations – 
highly efficient generators reduce CO2 emissions”19. 
4. Sanofi 
Sanofi is a French multinational pharmaceutical company that was founded in 2004 and is 
headquartered in Gentilly, France. Its main products are pharmaceutical drugs and vaccines. 
The analysis was made to Sanofi’s “2014 Corporate Social Responsibility Report”, as there 
was no sustainability report available, and the environmental dimension of the activity of this 
company was merged into this CSR report. It was concluded that Sanofi’s priority for the 
planet is to limit the impact of pharmaceuticals in the environment and they distinguish 
themselves from the other companies on the ranking by using a biodiversity indicator that 
contemplates the plants and animals appearing on the CITES list (Sanofi, 2014). With the 
transformation of its R&D model, Sanofi is speeding up innovation and launching new 
medicines and vaccines to meet current and future healthcare needs, and R&D is used as an 
innovation indicator. Thus, “Innovation” and “R&D expenditure” are communicated in this 
report (Sanofi, 2014). 
“Eco-innovation” term is not mentioned in this report, but it was possible to indirectly 
identify eco-innovative activities, as explanations for the registered environmental 
improvements. For example, a shift towards renewable energy systems was the main eco-
process measure pursued by this company. Also, it was possible to identify one eco-
organizational innovation, the “eco-driving sessions”: “Continued our vehicle policy, 
including the increase of eco-driving sessions. From 2010 to 2014, the fuel consumption by 
medical sales teams decreased by 22.3%” (Sanofi, 2014, p. 94). There was no evidence of 
eco-product innovations in this report. 
 
 
                                                          
19 Source: http://www.bosch.pt/en/pt/newsroom_11/news_10/news-detail-page_71040.php 
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5. BMW AG 
Bayerische Motoren Werke AG, usually known as BMW, is a German vehicle, motorcycle, 
and engine manufacturing company founded in 1916 and headquartered in Munich, 
Germany.  
In 2015 BMW’s R&D expenditure was 5,169€ million, registering a significant increase in 
this indicator in comparison to the previous year (4,566 € million). In the last year, the BMW 
Group reached again first place in the automotive industry on the Dow Jones Sustainability 
Index (DJSI) and is now the only automotive company that has been listed on the index since 
it was released (BMW, 2015). 
In BMW’s “2015 Sustainability Report”, R&D and innovation are communicated: “The 
company has a large research and innovation network” (BMW, 2015, p. 7).  
Even though “eco-innovation” term is not present in BMW’s report, it was possible to 
identify eco-organizational innovations indirectly reported: for example, a Joint venture 
called “Digital Energy Solutions”, that allowed energy savings and reduction of the 
company’s carbon footprint. Also, examples of disclosed eco-product innovations are 
“Battery Second Life”, hydrogen and fuel cells and the BMW i model. The use of renewable 
energies, the minimization of solvents measures and the improvements in paint shops, 
allowing reductions in the CO2 and VOC emissions, were also identified and categorized as 
eco-process innovations. 
6. SIEMENS 
Siemens AG is a German company, co-headquartered in Berlin and Munich and is the largest 
engineering company in Europe. Its main divisions are industry, energy and infrastructures. 
Power generation technology, industrial and buildings automation and water treatment 
systems are some of Siemen’s main products and services. 
Siemen’s environmental performance is communicated in “Siemens’s Sustainability 
Information 2015”, an addendum to the Siemens Annual Report. The analysis was made to 
this report, due to the absence of a sustainability report. In this addendum, it is communicated 
that in 2015 the company displayed a 4.5 billion € expense in R&D, an increase comparing 
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to the previous year (4,37 billion €). Siemens discloses their R&D activities (that are focused 
on the company’s core activities) and works closely with universities and research 
institutions, partnerships that are an important part of Siemens’ open innovation concept. 
Regarding innovation, the company has seen 56,200 patents being granted so far, as well as 
7,650 official inventions. Siemens has been also part of the widely respected DJSI for 16 
consecutive years (Siemens, 2015). 
The main environmental measures promoted by Siemens that are communicated in this report 
are related to energy efficiency and renewable energies. Furthermore, “eco-design” and LCA 
are concepts that guide the company’s activity, as “we develop our products, solutions and 
services based on a life-cycle perspective and sound eco-design standards” (Siemens, 2015, 
p. 6).  
Although “eco-innovation” term is not mentioned in this report, eco-product, eco-process 
and eco-organizational innovations were indirectly identified. 
Moreover, from Siemens website “eco-innovation” term is mentioned with the “Continuous 
Inline Sterilizer & Pasteurizer”: “(…) its innovative technology has earned the support of 
eco-innovation for its clear economic and ecological superiority over all the autoclaves and 
continuous systems on the market.”20  
7. AstraZeneca 
Founded in 1999, AstraZeneca is a British-Swedish multinational pharmaceutical and 
biology company headquartered in Cambridge, United Kingdom. 
In AstraZeneca’s “2015 Sustainability Report”, R&D expenditure and innovative efforts are 
communicated.  
Following the previous cases, “eco-innovation” term is not mentioned in this report. 
However, it was possible to identify eco-product innovations from the statements in the 
report, related to the company’s latest measures and actions regarding the environmental 
dimension. An examples of such statements, referring to optimized blister packs, is: “(…) As 
                                                          
20http://www.automation.siemens.com/mc-app/machine-booklet-
mobile/MachineDetail.aspx?entry=9b1458e6-0a5c-478d-824f-24eb0e1deb82&booklet=0814beb4-791d-
423d-93f1-172e86c20da1&guiLanguage=1033 
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a result, this year sees the launch of new packaging that delivers significant environmental 
benefits – including 50% reduced GHG emissions and 75% reduced resource use” 
(AstraZeneca, 2015, p. 40). Also, eco-process innovations were identified, with the example 
of the reduction of hazardous waste through solvent recovery that “generated significant CO2 
benefits” (AstraZeneca, 2015, p. 49). Finally, eco-organizational innovations, with the 
example of the replacement from the air to sea transport: “Switching to the transport of goods 
by sea achieves a massive 97% CO2 saving compared with air transport” (AstraZeneca, 
2015, p. 16). 
8. GlaxoSmithKline 
GlaxoSmithKline (GSK) is also a British multinational pharmaceutical company, founded in 
2000 and headquartered in Brentford, London. Pharmaceuticals, vaccines and oral healthcare 
are some of the products commercialized the company.  
GSK sustainability report was not available, only the “Responsible Business Supplement” 
report, from which the analysis was made and where the “Product Innovation” concept was 
highly mentioned, related to new and innovative vaccines or medicines and the innovation 
process to accelerate drug discovery. It was given special attention to the section “Our Planet” 
in this report.   
Although “eco-innovation” term is not mentioned in this report, from the explanations to the 
environmental improvements, it is possible to indirectly identify eco-innovative activities 
going on in the multinational and categorize them. An example of eco-organizational 
innovation is the new and innovative water and waste management system that allowed gains 
in the form of energy and water savings.  
GSK also explains in the report that their carbon footprint results mostly from their industrial 
production processes. The installation of high efficient motors, the replacement of air units 
and the installation of solar and photovoltaic panels (GlaxoSmithKline, 2015) were identified 
as examples of eco-process innovations which allowed major reductions in energy 
consumption. Disclosures on eco-product innovations were not identified in this report. 
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9. Ericsson 
Ericsson is a Swedish multinational networking and telecommunications company, 
headquartered in Stockholm. The company offers services such as information and 
communications technology (ICT) for telecommunications operators, mobile and fixed 
broadband and cable television.  
Ericsson’s “Sustainability and Corporate Responsibility Report 2015” communicates mainly 
environmental innovations in the fields of renewable energies and energy efficiency. Even 
thought, “eco-innovation” term is not mentioned, it is possible to identify eco-innovative 
activities through the statements and claims in the report. For example, as mentioned by 
Ericsson (2015, p. 33), the introduction of new hardware platforms like the “Ericsson Radio 
System”, that “(…) provides a 50% improvement in energy efficiency compared to previous 
generations” was considered as an example of an eco-product innovation. Another example 
of eco-product innovation was “Stella Lux”, a solar-powered, four-seat family car. Ericsson, 
(2015, p. 34) mentions a “Psi Coverage solution” which, “Using less hardware reduces 
energy consumption by more than 40%”, that was considered to be an eco-process 
innovation. Other examples eco-process innovations were the hydrogen fuel cells system that 
“produce no CO2 emissions and only warm water as a residual” (Ericsson, 2015, p. 34).  
Finally, changes in product transportation with the ongoing shift from air to surface transport, 
that allowed “a reduction of 31k tones CO2e”, were identified as an example of eco-
organizational innovation (Ericsson, 2015, p. 36). 
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10. Bayer 
The last company on this sample is Bayer AG, a German multinational chemical and 
pharmaceutical company headquartered in Leverkusen. The company was founded in in 1863 
and its primary areas of business include pharmaceuticals, consumer healthcare products and 
biotechnology products. 
The sustainability report of Bayer was not found online, and instead it was used Bayer’s 
“Annual Report”, focusing in the chapters 4 and 10, corresponding to “Research, 
Development and Innovation” and “Environmental Protection”, respectively. As a 
multinational pharmaceutical company, Bayer relies heavily on R&D and innovation to keep 
developing efficient drugs and medicines. Thus, R&D expenditure and innovation activities 
with the purpose to develop new drugs are communicated in the company’s Annual Report. 
Even though the term “eco-innovation” is not present in this report, a close definition of eco-
product and eco-process innovation is communicated: “We are continuously working to 
reduce the environmental impact of our business activities and find innovative product 
solutions that benefit the environment”; “continuously improve our production processes to 
make them more resource-friendly and lower the emissions they generate” (Bayer, 2015, p. 
131). In this way, through the statements and claims corresponding to the environmental 
benefits achieved, it was possible to identify indirectly eco-product innovations, with the 
example of Covestro, a new material that helps to raise energy efficiency and reduce 
emissions: “For example, polyurethane from Covestro is used in the construction industry 
for thermal insulation, giving a positive energy balance (…)” (Bayer, 2015, p. 219).   
Eco-process innovations, allowing more efficient production and energy savings, were also 
identified with the example of “structese”: “Energy efficiency projects resulting from 
structese™ (…) these savings amounted to 1.55 million MWh in the area of primary energy 
consumption in 2015” (Bayer, 2015, p. 134). 
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Finally, eco-organizational innovations were also present in the report, with the example of 
the “Eco Fleet” initiative causing: “CO2 emissions of newly registered vehicles for our global 
fleet of over 25,000 vehicles were reduced by a further 7 g/km to 141 g/km in 2015” (Bayer, 
2015, p. 134). 
6.3.2 Sample B: DJSI Industry Group Leaders 2015  
RobecoSAM, sustainability investing specialist, together with S&P Down Jones Indices, 
have been publishing since 1999 an annual ranking, “The Dow Jones Sustainability Index” 
(DJSI), that evaluates sustainability performance of companies and recognizes the best 
performers. The DJSI considers each industry group leader of a total of 24 industry groups 
and provides insights into business practices of world's largest companies, being considered 
as a reference for sustainability related investments. This rank reviews not only the 
environmental performance of a company but also its social and economic performance. In 
fact, “Over the years the DJSI index family has not only come to be the gold standard for 
corporate sustainability but has also become a competitive platform where companies 
receive recognition for their sustainability practices” (RobecoSAM & S&P Down Jones, 
2015). 
The companies included in this ranking, that are target of analysis in this report, are usually 
also present in order rankings such as the FTSE4Good Global Index, that highlights the 
companies with outstanding performance in the Environmental, Social and Governance 
categories. Table 10 provides the list of the top 10 DJSI European Industry Leaders. 
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Table 10- Down Jones Sustainability Index (DJSI) European Industry Group Leaders 2015 (Sample B) 
Source: RobecoSAM (2016) 
 
1. BMW AG 
BMW’s sustainability report was already analysed in the previous sample. Since 2005, BMW 
Group has been the world’s most sustainable premium automobile manufacturer, reason why 
the company is industry leader in the DJSI and the only automotive company that has been 
listed on the index since the very beginning (BMW Group, 2015). 
 
 
 
 
Company Country Industrial Sector Nº employees 
(2015) 
Revenues 
(billion) 
(2015) 
BMW AG  Germany Automobiles & Components 122,244 € 92,2 
CNH Industrial NV   United 
Kingdom 
Capital Goods 64,391 US$ 26.4  
SGS SA Switzerland Commercial & Professional 
Services 
85,903 CHF 5.71  
Sodexo France Consumer Services 420.000 €19.8  
UBS Group AG Switzerland Diversified Financials    60.099  CHF 30.60  
Metro AG Germany Food & Staples Retailing 226,895 € 59.22 
Unilever NV Netherlands Food, Beverage & Tobacco  172.000 € 53.27 
Swiss Re AG Switzerland Insurance  12.767 US $35.71  
Akzo Nobel NV Netherlands Materials 45.600 € 14.9 
Telenet Group Holding 
NV 
Belgium Media  431.843 € 1.81  
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2. CNH Industrial 
As one of the largest capital goods company in the world, CNH Industrial appears as DJSI 
industry leader due to its outstanding sustainability performance. In fact, CNH Industrial was 
considered for the 5th consecutive year as industry leader in this rank. The multinational is 
headquartered in London, UK but is present in all major markets worldwide. The business 
range of the company comprises the design, production and commercialization of 
agricultural and construction equipment, commercial and special vehicles, and powertrains 
(CNH Industrial, 2015). 
Due to its availability online, the analysis was made to the CNH Industrial’s “2015 
Sustainability Report”, one of the most complete and comprehensive sustainability reports 
analyzed in both samples, that provides a wide focus to all the environmental indicators 
considered in this study. The “Sustainability Plan” section in the report displays company´s 
sustainability targets and efforts to the public and it includes sustainable development goals 
such as “Industry Innovation and Infrastructure” and “Climate actions”, among others. (CNH 
Industrial, 2015). 
The importance of R&D for the company goals is well communicated in this report. In 2015 
the company had a R&D Expenditure of $877 million, that represents 3.5% of the Company’s 
net revenues from industrial activities. In fact, R&D activities involved approximately 6,000 
employees at 50 centers worldwide, 9 of which located in Emerging Markets such as Brazil, 
China, and South Africa and the communication of R&D expenditures and Innovation is 
present in this CNH’s sustainability report. For example, as claimed, “CNH Industrial’s 
innovation process refers to applied research and consists of a series of clear-cut steps, from 
the evaluation of innovative concepts up to the final step before product development” (CNH 
Industrial, 2015, p. 136). 
Although the term “eco-innovation” was not mentioned one single time in the 285 pages of 
the report, it was possible to identify an indirect type of disclosures on eco-innovative 
activities going on in the company: “Ongoing research into innovative solutions enables the 
various brands of CNH Industrial to manufacture products that respect the environment 
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(…)” (CNH Industrial, 2015, p. 201). In fact, as stated in the report, CNH Industrial seeks 
“continuously improving the environmental performance of its processes” (CNH Industrial, 
2015, p. 17). Following this trajectory, further ahead in the report, the “CNH Materiality 
Matrix” highlights the importance of “Product innovation related to environmental 
protection”, in terms of significance to both stakeholders and the company (CNH Industrial, 
2015, p. 23). 
Throughout the report, “eco-design” and “environmentally friendly” concepts are also 
mentioned: “Company strives to develop a portfolio of products ever-more eco-designed, 
performant, and environmentally friendly, by increasing efficiency and by reducing fuel 
consumption and subsequent polluting and CO2 emissions” (CNH Industrial, 2015, p. 201). 
Some examples of eco-organizational innovative activities found in the report are related to 
reductions in CO2 emissions through the increase in low-emission transport, achieved by 
continually promoting the use of road vehicles that conform to the most stringent 
environmental standards. Another example, is the company’s participation in the North 
American “SmartWay Transport program”, that “measure and report carbon emissions, and 
improve supply-chain efficiency and environmental performance. (CNH Industrial, 2015, p. 
198). Furthermore, CNH Industrial is also investing in mobility optimization, by promoting 
alternatives to road transport goods using intermodal solutions, with the aim of reducing CO2 
emissions and also avoid traffic congestions: “By implementing different modes of transport 
for this operation, the Company’s new solution uses both road and sea transport to improve 
the distribution of components and reduce costs and CO2 emissions” (CNH Industrial, 2015, 
p. 199). Finally, a shift to an early implementation of regulations for the reduction of 
polluting emissions, the development of a carbon footprint assessment and LCA 
methodology, the execution of environmental and social audits at suppliers worldwide, the 
implementation of an EMS and certification of plants under international standard ISO 50001 
(CNH Industrial, 2015), were also identified as eco-organizational innovative measures.  
The promotion of renewable energy generation and new systems for diesel engine 
combustion called “Hi-eSCR” and “Selective Catalytic Reduction” (CNH Industrial), were 
identified as eco-process innovations. CNH also reports measures that aimed to reduce CO2 
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emissions through fuel consumption optimization. CNH Industrial (2015, p. 202) makes 
reference to “the new Eurocargo, launched in 2015 and voted International Truck of the 
Year 2016, already generates 5-8% fewer CO2 emissions compared to the previous model”, 
which was identified as an eco-product innovation. 
3. SGS SA 
SGS is a multinational company founded in 1878 and is headquartered in Geneva. The firm 
provides services such as inspection and testing of product quality and certification services. 
For the second consecutive year SGS was present in the DJSI as an Industry Leader, 
achieving Gold Class distinction in the rank for both Europe and World regions.  
The analysis was made to SGS’s “2015 Sustainability Report”. What differentiates this report 
from the other companies’ reports is its online interactive format (SGS, 2016) This online 
report is aligned to the GRI G4 reporting framework and provides a detailed description of 
the company’s sustainability approach21. Besides SGS’s sustainability report being available 
online, the company has also started to integrate sustainability into its Annual Reports22. The 
environmental indicators and their respective performance is displayed online through a 
databank, that allows easy and comprehensive interpretation of the company’s results in this 
dimension. However, this online and interactive version of sustainability reporting had its 
downsides comparing to the paper versions of the other previous companies analyzed, 
because despite the easy interpretation of the environmental data for example, there was not 
a sequence of the information, and disclosures related to innovation and eco-innovative 
activities were more difficult to identify. In SGS’ sustainability report, “R&D expenditures” 
were not disclosed (SGS, 2016). 
                                                          
21As stated in SGS’s website: “In recent years, we have increased access to our reports by making content 
available online, and, while we accept that we have more work to make the content more accessible and user-
friendly, we are pleased to be able to provide comprehensive reporting that is aligned to the Global Reporting 
Initiative (GRI) G4 Sustainability Reporting Guidelines” 
22 As stated in SGS’s website “we have integrated more sustainability content in the SGS Annual Report 2015 
and we have restructured and updated our online sustainability report and accompanying data bank and case 
studies”. 
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Also, no direct mentions of the term “eco-innovation” were present in the report, but it was 
possible to identify indirect ones. Due to the company’s sector of activity and services 
offered, eco-organizational and eco-process innovations are more present then eco-product 
innovations. However, it was possible to identify examples of the three types of eco-
innovative measures in SGS’s 2015 Sustainability Report. 
Eco-organizational innovations were identified in the report in the form of measures and 
standards for suppliers (that must fit sustainable criteria) and through a supply chain 
management system. In fact, SGS has developed methods of monitoring its suppliers with 
the example of the “Supplier Code of Conduct “which will evaluate suppliers’ abilities to 
adhere to our Code. Audits will be conducted by SGS contracted auditors using an audit 
protocol based on a review of performance against management systems and implementation 
(…)”. Other examples were found such as eco-driving sessions, purchasing more fuel-
efficient vehicles and the promotion of Skype conferences to reduce travel costs and cut CO2 
emissions (SGS, 2016). 
Investments in renewable energy projects, energy efficient measures and green electricity 
supply (SGS, 2016), were identified as eco-process innovations. 
Regarding eco-product innovations, the company contributes indirectly by “conducting 
studies on netbooks and tablets to help product designers create lower energy consumption 
devices” (SGS, 2016).    
 
4. Sodexo   
Sodexo is a French food services and facilities management company, headquartered in Paris. 
The firm is one of the world's largest multinational corporations and serves many sectors, 
including private corporations, government agencies, universities, among others. Sodexo is 
the top rated company in its sector on the DJSI, ranking where the company is present for 
eleven consecutive years. 
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The analysis was made to Sodexo’s “2016 Corporate Responsibility Report” as an alternative 
to the absence of a published sustainability report. Within this report, the section “Better 
Tomorrow Plan” focuses on the issues that are most important to Sodexo’s business and 
stakeholders and where the environmental dimension is contemplated). In this report, R&D 
expenditures were not mentioned (Sodexo, 2016). 
Eco-innovative activities are only indirectly disclosed in this report, where it was possible to 
identify few examples of eco-process and eco-organizational innovations and one example 
of eco-product innovation. An example of an eco-organizational innovative measure 
identified in this report is associated with waste reduction efforts. In this way Sodexo is 
promoting plans for reducing food waste by raising awareness of food waste issues and tackle 
them through innovation and behavioral change as it “not only reduces the amount of 
physical waste from our sites, but it also has a knock on positive impact on transport 
emissions, energy, water and packaging waste campaigns” (Sodexo, 2016, p. 41). Also, an 
annual campaign called “WasteLESS Week”, allowed to reduce food waste and paper usage. 
Finally, eco-driving sessions and improvements in the company’s vehicle fleet (Sodexo, 
2016) were also considered as eco-organizational innovations. 
Eco-process innovations are also indirectly disclosed, mainly in the form of energy savings 
measures, e.g.: “through voltage optimization equipment to support energy reduction 
program” (Sodexo, 2016, p. 45). 
An innovative tablet that functions as an electronic smart meter called “LeanPath” and that 
is used to capture “the type of food that is being disposed, the weight of the waste and the 
reason for its disposal.”, thus contributing to a reduction in waste generated in this sector 
(Sodexo, 2016, p. 41), was identified as an eco-product innovation. 
5. UBS AG 
UBS AG is a Swiss global banking and financial services company co-headquartered in 
Zurich and Basel. The company provides investment banking and wealth management 
services for private and institutional clients worldwide. The firm is industry leader in the 
“Diversified Financials” sector of the DSJI. 
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USB’ corporate responsibility and sustainability issues are mainly disclosed in the “UBS and 
Society” section in the UBS’s “2015 Annual Report” and, in more detail, in UBS website23. 
Considering this, it was decided to choose USB’s “2015 Annual Report” as the source for 
the research. The company also uses the GRI guidelines for corporate responsibility and 
sustainability reporting (UBS Group, 2015). The importance of innovation for the firm’s 
activity is often expressed in the report: “innovation as a key driver for business growth and 
improved efficiency” (UBS Group, 2015, p. 35). However, no references to R&D 
expenditures were found.  
Regarding the eco-innovation topic, it was only possible to identify one example of indirectly 
disclosed eco-organizational innovation: “strengthened our environmental and social risk 
(ESR) standards related to coal” (UBS Group, 2015, p. 328). Eco-process innovations were 
also indirectly disclosed, in the form of an adoption of energy efficiency measures and an 
increasing in the proportion of renewable energy usage (UBS Group, 2015).  
6. Metro AG  
Metro AG, also known as Metro Group, was established in 1964 and is a German global 
diversified retail company based in Düsseldorf. Metro, Makro, Cash and Carry, Real and 
Media Market are some of the sales divisions of the company. The firm is present in the DJSI 
as an industry group leader in the “Food & Staples Retailing” sector.  
The most recent version of the Metro AG’ sustainability report was from 2012, reason way 
it was decided to give preference to a more updated information and choosing instead the 
firm’s “Corporate Responsibility Report 2013/2014”, prepared in accordance with GRI 
Guidelines. The analysis of this report was complemented with the 2013 company’s report 
“Metro Group Environmental Indicators” that displays in figures the environmental 
indicators disclosed by the company.  
In Metro’s CSR, the importance of sustainability for the company is highly mentioned: 
“Strategically embedding sustainability in our core business is imperative for us to fulfill on 
                                                          
23 https://www.ubs.com/global/en/about_ubs/ubs-and-society/information-center.html#par_title_6 
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our sustainability pledge” (Metro Group, 2014, p. 7). Although innovation is mentioned in 
this report, the same does not happen when it comes to R&D investments or expenditures. 
Improvements on the environmental indicators considered by Metro are associated with eco-
innovative activities, that are indirectly disclosed in this report, especially eco-organizational 
innovations. In fact, the company is increasing process efficiency and promoting awareness 
of responsible energy usage through some eco-organizational innovations in the form of 
plans and programmes such as the “Energy Saver of the Year” competition, “designed to 
motivate employees to use energy efficiently, thereby bringing about a significant reduction 
in the company’s overall consumption.” (Metro Group, 2014, p. 37). Another example is the 
“Energy Saving/ Energy Awareness Program” that allowed some cuts in the company’s 
GHG’s emissions. Also modernizing the company’s fleet and certified building management 
allowed to “lower fuel consumption as well as CO2 emissions” (Metro Group, 2014, p. 35). 
Eco-process innovations are pursued through the replacement of some components in the 
company’s sales divisions installations by more efficient ones: e.g.: “installing more energy 
efficient ovens at its in-store bakeries (…)” (Metro Group, 2014, p. 36).  
Eco-product innovations are put into practice through the increase of the commercialization 
of more energy efficient products, e.g.: “The proportion of A+++ washing machines sold at 
Media-Saturn in 2014 rose by 16 per cent year on year.” (Metro Group, 2014, p. 45). This 
type of eco-innovation is also being achieved through modifications in the product structure 
and design: e.g.: “left away the additional cardboard sleeve on its smoked salmon packaging, 
selling the fish in printed plastic packaging instead. This allows METRO Cash & Carry to 
save 1.2 tones of cardboard every year” (Metro Group, 2014, p. 51). 
7. Unilever 
Unilever is an Anglo-Dutch multinational consumer goods company and one of the oldest 
multinational companies. It was first founded in 1930 and nowadays is co-headquartered in 
Rotterdam and London. The company owns over 400 brands and its products include 
beverages, food, cleaning agents and personal care products. 
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Unilever’s “Sustainable Living Plan” is the reporting format chosen by the company to 
communicate its environmental performance and sustainability actions, and so the analysis 
was made to the latest version of this report, that remounts to 2015. In this report, Unilever 
(2016, p. 12) states: “We will continue to pursue innovations that will help people reduce 
their environmental impacts”, that can be assumed as eco-innovations. However, “eco-
innovation” term is not revealed throughout this report nor as R&D expenditures are 
disclosed.  
Unilever, (2016 p. 7) mentions a water saving campaign: “#1RinseIsEnough campaign to 
raise awareness of the volume of water used through extra rinsing. The campaign helped 
Brazil save a potential 229 billion liters of water”, that was considered an eco-organizational 
innovation. 
Eco-product innovation’s disclosures are related to modifications in the product design and 
characteristics in order to reduce its environmental impact. Unilever (2016, p 9) states: “Dove 
was one of our first brands to introduce compressed aerosol deodorants in 2013. (…) This 
innovation cuts the carbon footprint per can by about 25%”), which was considered an eco-
product innovation.  
There were no eco-process innovations’ disclosures identified in this report.  
 
 
8. Swiss Re 
Swiss Re is a reinsurance company founded in 1863 and based in Zurich. Nowadays, Swiss 
is the world’s second-largest reinsurer and is an industry leader in the DJSI. The firm was 
also ranked in the 118th position in “Forbes 2000 Global leading companies 2016”. Despite 
operating in the financial services sector, and for that reason not causing large environmental 
impacts through its own operations, Swiss Re efforts to minimize its environmental footprint 
are published in the company’s “2015 Corporate Responsibility Report”. That was the object 
of the analysis, as there was no sustainability report available. This report, alongside with the 
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one from CNH Industrial, proved to be one of the most comprehensive reports from this 
sample of companies, providing several disclosures explaining how the environmental 
performance has been improved. Throughout this report the closest reference to eco-
innovation that is mentioned is “cutting-edge innovations in the field of sustainability”. 
(Swiss Re, 2015, p. 39). However, “eco-innovation” term is not mentioned, as well as R&D 
expenditures disclosures are not present in this report.  
Eco-organizational innovations were identified with the example of a second commitment 
phase of the “Greenhouse Neutral Program” that aims to continue to promote the reduction 
of the CO2 emissions and energy intensity, associated with the company’s activity. Another 
example is the video conferences that are being promoted which seek to reduce business trips 
and thus cut CO2 emissions from business travelling: “By the end of 2015, we had 63 video 
conferencing rooms and 64 telepresence facilities worldwide (…) because they made fewer 
business trips in carbon intense flight classes, per-capita emissions still fell by 2.1%” (Swiss 
Re, 2016, p. 51).  
Eco-process innovation’s disclosures were also identified with the example of the increasing 
of the energy quota from renewable sources: “At the end of 2015, approximately 87% of the 
power we purchased across the Group thus came from renewable energy sources”. (Swiss 
Re, 2015, p. 49). Also these eco-innovations happen in the form of energy efficiency 
measures and process modification that result in environmental improvements, e.g.: “our 
energy intensity was 16.5% lower at the end of 2015 than in 2013. Partly, we achieved this 
by decommissioning existing office buildings and moving into more energy efficient ones.” 
(Swiss Re, 2016, p. 51). 
9. Akzo Nobel N.V. 
The Dutch multinational company Akzo Nobel was first founded in 1994 and it’s 
headquartered in Amsterdam. The company belongs to the chemical industry and its products 
include industrial chemicals, decorative paints and coatings. Akzo Nobel’s projects have 
been awarded funding by the “Eco-innovation initiative” a program that is part of the EU's 
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Entrepreneurship and Innovation Program that supports innovation among SMEs and aims 
to improve their competitiveness.  
As there were no sustainability reports available, the analysis was made to the company´s 
“Annual Report 2015”, where the environmental performance is disclosed in the 
“Sustainability” chapter. This report also proved to be one of the most complete and 
comprehensive reports analysed. In fact, it not only presented disclosures on every physical 
and managerial environmental indicator considered in this study, but also presented 
disclosures on R&D expenditures and innovation. In fact, innovation is mentioned several 
times with special focus to product innovation, “The majority of our innovation is focused on 
products”, and R&D expense is displayed with the value of €347 million. (Akzo Nobel N.V., 
2015, p. 51). 
In resemblance to the eco-innovation concept, it is mentioned the “Eco-premium solutions 
(EPS)” that are being promoted by the company, and that correspond to “products and 
processes that offer an improvement in sustainability, delivering either environmental or 
social benefit”. (Akzo Nobel N.V., 2015, p. 214). These solutions include eco-innovative 
products and processes and in 2015 totaled €3.5 billion, or 24% of total revenue of the firm. 
Despite the term “eco-innovation” not being mentioned throughout this report, it was 
possible to identify eco-innovative activities. 
From the company’s Annual Report, only indirect disclosures on eco-process and eco-
product innovations were identified. An example of eco-process innovation is the patented 
technology “Continuous Initiator Dosing(CID)” that allows energy consumption reductions. 
Eco-product innovations were also identified with the examples of “Bolikel XP”, “Sikkens 
Cetol BLX-Pro Top” and “Automatic Vision”, innovative products that allows gains in terms 
of energy and waste savings (Akzo Nobel N.V., 2015). 
The “eco-innovation” term is however mentioned in the firm’s website. In this website there 
is a section denominated “Examples of our innovations” that provides a wide list of some of 
the company´s (eco)-innovations. In fact, some of these innovations bring environmental 
benefit, but they are not referred as eco-innovations. 
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10. Telenet Group N.V.  
Telenet Group is the leading cable service provider in Belgium. The company provides 
services such as broadband internet, telephony services and cable television. Telenet also 
provides assistance to business customers all across Belgium and in Luxembourg under its 
brand “Telenet Solutions”. 
The analysis was made to Telenet’s “2015 Sustainability Report”. This report’s extra-
financial parameters and indicators are organized in accordance with the GRI Guidelines. 
Innovation is mentioned in this report: “Product innovation: Telenet customers know that 
they always have the best and most innovative products on the market” (Telenet, 2015, p. 
21).  However, R&D expenditures or investments are not communicated. 
In resemblance with the previous cases, it was possible to indirectly identify disclosures on 
eco-product, eco-process and eco-organizational activities. Examples of eco-product 
innovation are the “Smart Packaging”, Set-top boxes”, the new generation of wireless 
internet modems, “HomeGateway 3.0” and Smart Meters and Smart Grid equipment. These 
products allowed to increase energy efficiency, decrease waste production and cut the CO2 
emissions (Telenet, 2015). Replacement old lightening equipment with LED technology is 
an example of an eco-process innovation that allowed energy savings (Telenet, 2015).  
Finally, some examples of eco-organizational innovations found in Telenet’s Sustainability 
Report were the “Train-Bike@Work” project, initiatives to rationalize the paper usage and 
Telenet’s collaboration in a project of reforestation in Ecuador with the non-profit nature 
organization BOS+ (Telenet, 2015). 
 
 
 
 
106 
 
6.4  Analysis of the research findings and discussion 
In this chapter, an analysis of the obtained results and findings, as well as the respective 
discussion, is presented. In fact, after the results for Sample A and Sample B being 
individually presented in Chapter 6.3, this chapter aims at presenting a comparison between 
both samples and discuss the main findings.  
6.4.1 Analysis of the research findings 
From the data summarized in Table 11, it is possible to see that environmental physical 
indicators such as resource and energy consumption/efficiency, CO2 emissions, water and 
waste are reported in every company’s report of this sample. Volkswagen stands out from 
this group as the only company that is communicating all of these environmental indicators 
in their sustainability report (See Table 11). 
Table 11 - Environmental physical indicators disclosed in the reports of the European R&D expenditure leaders 
(Sample A) 
Regarding the environmental managerial indicators, Table 12 shows that LCA, followed by 
environmental audits are the most disclosed environmental aspects in the reports of these 
companies. In fact, all of the companies belonging to Sample A disclose a LCA approach. It 
is also worth to notice that 70% of the companies of this sample reported that their activities 
are related to sustainable and/or environmental practices/processes/products and have 
adopted some type of EMS. Bayer, Volkswagen, Daimler, Bosch, BMW and Siemens 
Company 
                       Env. Indicators Resources Energy CO2 Water Waste Carbon Footprint GHG VOC Noise Biodiversity Wastewater
Volkswagen X X X X X X X X X X X
Daimler X X X X X X X X X
Robert Bosch X X X X X X X X
Sanofi X X X X X X X X X X
BMW X X X X X X X X X
Siemens X X X X X X X X X
AstraZeneca X X X X X X X X X
GlaxoSmithKline X X X X X X X X X
Ericsson X X X X X X X X
Bayer X X X X X X X X X
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contemplate all of these indicators in their reports. Sanofi stands out for only disclosing 
environmental managerial information related to LCA (See Table 12). 
 
Table 12- Environmental managerial indicators disclosed in the reports of the European R&D expenditure 
leaders (Sample A) 
Table 13 shows for each company of Sample A, the type of report considered for the analysis 
and the respective year the report refers to. The table also shows the specific terms that were 
being expressed (or not) in these reports: “Innovation”, “R&D expenditures” and “Eco-
Innovation”. The presence of this terms in the reports make reference to a direct type of 
communication, meaning that if the terms were specifically mentioned in the reports, they 
are marked in the table with an “X”. The column “Website (Eco-innovation)” makes 
reference to the presence of the term “eco-innovation” in each company’s website. The same 
criterion is applied to Table 17 that makes reference to Sample B. 
From the analysis of the results in Table 13, it is possible to conclude that the companies 
included in Sample A clearly focus their efforts in communicating “Innovation” as well 
“R&D expenditure” aspects. This means that direct references were found regarding these 
topics in every company’s report of Sample A, translated by a disclosure of R&D expenditure 
figures and statements and claims on innovation and its importance for each company’s 
business strategy. However, the term “eco-innovation” was only found in Daimler’s “2015 
Company 
                       
                          Env. Indicators
Environmental 
Audits
Sustainable and/ or 
environmental 
products/processes/practices
EMS LCA
Volkswagen X X X X
Daimler X X X X
Robert Bosch X X X X
Sanofi X
BMW X X X X
Siemens X X X X
AstraZeneca X X X
GlaxoSmithKline X X
Ericsson X X X
Bayer X X X X
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Sustainability Report”. The same term was found more often in the company’s websites than 
in the reports. In fact, four companies mention “eco-innovation” in their websites: 
Volkswagen, Daimler, Robert Bosch and Siemens (See Table 13). 
 
Company Type of Report Year  Innovation R&D 
expenditure 
Eco-
Innovation 
Website 
(Eco-
Innovation) 
Volkswagen Sustainability Report 2014 X X  X 
Daimler Sustainability Report 2015 X X X X 
Robert 
Bosch 
Sustainability Report 2015 X X  X 
Sanofi Corporate Responsibility 
Report 
2014 X X   
BMW Sustainability Report 2015 X X   
Siemens Sustainability Information 
(Annual Report 
addendum) 
2015 X X  X 
AstraZeneca Sustainability Report 2015 X X   
GlaxoSmith
Kline 
Responsible Business 
Supplement 
2015 X X   
Ericsson Sustainability and 
Corporate Responsibility 
Report 
2015 X X   
Bayer Annual Report 2015 X X   
Table 13- Presence of the different terms in the reports and websites of the European R&D expenditure 
leaders (Sample A) 
The categorization of the eco-innovations indirectly disclosed in the reports of Sample A is 
presented in Table 14. Among the companies included in Sample A, eco-process was the 
most disclosed type of eco-innovation. In fact, all of the companies in this sample provided 
some type of disclosures referring to new or modified processes in their business activity, 
that are contributing to a reduction in their environmental impact. This category was closely 
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followed by eco-organizational innovations, topic on which all the analyzed companies 
besides Robert Bosch, provided some type of disclosure. Finally, disclosures regarding eco-
product innovation were found in 80% of the companies of this sample, except in Sanofi and 
GlaxoSmithKline reports (See Table 14). This results can be explained by the type of sector 
on which these companies operate. Generally, as pharmaceuticals, the improvements in their 
products are related to enhanced and upgraded medicines and vaccines, that lead to social 
improvements in terms of disease reduction, but not environmental. Thus, it seems that the 
industrial sector on which a specific company operates exerts influence in the type of eco-
innovations considered. 
 
 Eco-
product 
Eco-
process 
Eco-
organizational 
Volkswagen X X X 
Daimler X X X 
Robert Bosch X X  
Sanofi  X X 
BMW X X X 
Siemens X X X 
AstraZeneca X X X 
GlaxoSmithKline  X X 
Ericsson X X X 
Bayer X X X 
Table 14-Types of eco-innovations identified on the sustainability report of the European R&D expenditure 
leaders (Sample A) 
Environmental physical and managerial indicators of the Sample B are displayed in Table 15 
and Table 16, respectively. Table 15 shows that the environmental physical indicators like 
energy and resource consumption/efficiency, CO2 emissions, water and waste are disclosed 
in the reports of all the companies from Sample B. GHG emissions follow the same trend, 
with the exception of SGS SA that does not mention this indicator in their report. Also, 
carbon footprint is reported by every company except for Swiss Re. Noise, VOC emissions 
and biodiversity are the least reported indicators among the companies from Sample B. From 
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this group, CNH Industrial and Akzo Nobel can be highlighted for being the only two 
companies that make reference to all of these indicators in their reports (See Table 15).  
 
Table 15-Environmental physical indicators disclosed in the reports of the 2015 DJSI European Industry 
Leaders (Sample B) 
Environmental managerial indicators considered by the companies from Sample B are 
grouped in Table 16. The results suggest that the indicator “sustainable and/or environmental 
products/processes/practices” is being reported by every company. Regarding environmental 
audits, 80% of the companies are submitting to this procedure and communicating it in their 
reports. BMW, CNH Industrial, Sodexo and Akzo Nobel consider all of these environmental 
indicators in their reports (See Table 16).  
Company 
                       Env. Indicators Resources Energy CO2 Water Waste Carbon Footprint GHG VOC Noise Biodiversity Wastewater
BMW X X X X X X X X X
CNH Industrial NV X X X X X X X X X X X
SGS SA X X X X X X
Sodexo X X X X X X X X X
UBS Group AG X X X X X X X
METRO AG X X X X X X X
Unilever NV X X X X X X X
Swiss Re AG X X X X X X X
Akzo Nobel NV X X X X X X X X X X X
Telenet Group Holding NV X X X X X X X
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Table 16- Environmental managerial indicators disclosed in the reports of the 2015 DJSI European Industry 
Leaders (Sample B) 
From the data in Table 17, it is possible to conclude that are few references to the term “R&D 
expenditure” in the reports of companies belonging to Sample B. In fact, only the reports of 
BMW, CNH Industrial and Akzo Nobel make reference to this term. On the other hand, the 
term “Innovation” is expressed in every company’s report of this sample. “Eco-innovation” 
term is never directly mentioned in the analyzed reports of Sample B. The direct disclosure 
of the term “eco-innovation” is only present in the Akzo Nobel’s website (See Table 17). 
Company 
                       
                          Env. Indicators
Environmental 
Audits
Sustainable and/ or 
environmental 
products/processes/practices
EMS LCA
BMW X X X X
CNH Industrial NV  X X X X
SGS SA X X X
Sodexo X X X X 
UBS Group AG X X X
METRO AG X X
Unilever NV X X
Swiss Re AG X X X
Akzo Nobel NV X X X X
Telenet Group Holding NV X X
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Table 17-Presence of different terms in the reports and websites of the 2015 DJSI European Industry Leaders 
(Sample B) 
The categorization of the eco-innovations indirectly disclosed in the reports of Sample B is 
presented in Table 18. The results show that eco-process and eco-organizational innovation 
are the most disclosed types of eco-innovation in the reports of companies belonging to 
Sample B. Unilever is the only company of this sample not disclosing eco-process related 
innovations and Akzo Nobel the only one that does not contemplate eco-organizational 
innovation disclosures in their report. 70% of the companies of this sample consider the 
Company Type of Report Year  Innovation R&D 
expenditure 
Eco-
Innovation 
Website (Eco-
Innovation) 
BMW Sustainability 
Report 
2015 X X   
CNH 
Industrial 
NV   
Sustainability 
Report 
2015 X X   
SGS SA Sustainability 
Report 
2015 X    
Sodexo Corporate 
Responsibility 
Report 
2015 X    
UBS Group 
AG 
Annual Report 2015 X    
METRO 
AG 
Corporate 
Responsibility 
Report 
2014 X    
Unilever 
NV 
Sustainable 
Living Plan  
2015 X    
Swiss Re 
AG 
Corporate 
Responsibility 
Report 
2015 X    
Akzo Nobel 
NV 
Annual Report 2015 X X  X 
Telenet 
Group 
Holding 
NV 
Sustainability 
Report 
2015 X    
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disclosure of eco-product innovations in their reports, with the exception of Sodexo, UBS 
Group and Swiss (See Table 18). 
Regarding eco-organizational activities indirectly disclosed, it is important to mention that 
CNH Industrial’ Sustainability Report particularly disclosed more about this topic in 
comparison to the reports of the other companies. 
 
 Eco-
product 
Eco-
process 
Eco-
organizational 
BMW X X X 
CNH Industrial NV   X X X 
SGS SA X X X 
Sodexo  X X 
UBS Group AG  X X 
Metro AG X X X 
Unilever NV X  X 
Swiss Re AG  X X 
Akzo Nobel NV X X  
Telenet Group Holding NV X X X 
Table 18-Types of eco-innovations identified on the sustainability report of the 2015 DJSI European Industry 
Leaders (Sample B) 
A comparison between samples regarding the disclosure of the environmental physical and 
managerial indicators is presented in Figure 21 and Figure 22, respectively.  
From Figure 21 it is possible to conclude that both samples mostly disclose the same 
indicators, like: resource consumption/efficiency, energy consumption/efficiency, CO2, 
GHG emissions, carbon footprint, waste and water. The only companies not making 
reference to carbon footprint are Bayer and Swiss Re and GHG emissions are only not 
contemplated in the reports of SGS SA and Bosch. When considering indicators such as VOC 
emissions, wastewater, noise and biodiversity, less number of companies reported in both 
samples. However, Sample A slightly outnumbers Sample B regarding the number of 
companies reporting on VOC emissions, wastewater, noise and biodiversity (See Figure 21). 
These findings may be related to the industrial sector that companies from both samples 
belong.  
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From the results, shown in Figure 22, it is possible to see that the most commonly disclosed 
environmental managerial indicator was environmental auditing, followed by sustainable 
and/or environmental products/processes/practices and EMSs. Comparing both samples it is 
possible to conclude that, in one hand, Sample B revealed more disclosures on the 
environmental audits and sustainable products/processes/practices topics than Sample A, but 
one the other hand, Sample A shows more disclosures regarding LCA. Companies in both 
samples had the same level of disclosed information related to EMSs (See Figure 22). 
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Figure 22-Disclosure of Environmental Managerial Indicators (Sample A+ Sample B) 
From the results of both samples on the communication of the terms “Innovation”, “R&D 
expenditure” and “Eco-innovation” it is possible to conclude the following (see Fig. 23): 
every company from Sample A and Sample B communicates the term “Innovation” in their 
respective reports. However, Sample A strongly outnumbers Sample B in “R&D 
expenditure” disclosures: all companies of Sample A disclose this term while only 30% of 
the companies in Sample B disclose it (BMW, Akzo Nobel and CNH Industrial). These 
results are not surprising in a certain way, as the companies included in Sample A represent 
European leaders regarding this parameter. Another relevant finding is the lack of direct 
references to the term “eco-innovation” in the analyzed reports of both samples. In fact, from 
all the 19 reports reviewed, this term is only mentioned in Daimler’s report. Thus, no 
company from Sample B reported on any reference to “eco-innovation”. It is also worth to 
notice that companies’ websites seem to make more direct references to “eco-innovation” 
term than the reports analyzed: a total of 5 companies mention in their website the term “eco-
innovation”. Regarding this parameter, Sample A is also ahead of Sample B, with 4 
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companies (Daimler, Volkswagen, Robert Bosch, Siemens) reporting on “eco-innovation” 
term online, while Akzo Nobel is the only example in such matter for Sample B (See Figure 
23). 
 
 
Figure 23-Communication of the different terms in reports (Sample A + Sample B together) 
The results on the categorization of eco-innovations into the groups of eco-process, eco-
product and eco-organizational innovations, regarding both samples, are revealed in Figure 
24. This categorization was based in an indirect type of communication on the different forms 
of reported eco-innovations. This means that the term “eco-innovation” was not explicitly 
mention, but it was possible to conclude that the three types of eco-innovations were reported, 
following the definition of eco-innovation. The classification of eco-innovations into eco-
process, eco-product and eco-organizational innovations was based on the definitions and 
categories mentioned in Chapter 3.2.1. Replacement of fossil sources of energy by renewable 
energies or increasing of renewables quota, was the most common example of eco-process 
innovation. Regarding eco-organizational innovations, the examples found were generally 
related to projects or programs design to improve the environmental performance of the 
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COMMUNICATION OF THE DIFFERENT 
TERMS 
Eco-innovation in website Eco-innovation in reports R&D expenditure Innovation
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organization, changes in means of transport for commodity shipping and pressure on the 
supply chain’ business partners, through stricter environmental standards.  
 
 
Figure 24-Types of eco-innovations indirectly disclosed in reports (Sample A + Sample B) 
The findings revealed in Figure 24 suggest that eco-process innovations are the most 
disclosed type of eco-innovation, closely followed by eco-organizational innovations.  
In fact, all companies from Sample A disclose information related to eco-process innovation, 
while in Sample B only Bosch does not do so. Eco-product innovations proved to be the less 
disclosed type of eco-innovation in both samples, but still 80% of the companies of Sample 
A and 70% of the companies in Sample B are disclosing information on that aspect. Both 
samples disclose eco-organizational innovations in equal shares.  
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6.4.2 Discussion 
After the presentation and analysis of the results in Chapter 6.3 and Chapter 6.4.1, 
respectively, this section focus on the discussion of the main findings. 
For more precise understanding and discussion of the obtained results it is worth to highlight 
that only 45% of the selected companies publishes sustainability reports. Other types of 
reports with different titles addressing the same or similar environmental issues were 
published instead. These findings are in accordance with those reported by Lozano & 
Huisingh (2011), who alert for the low number of companies around the world that published 
sustainability reports. In addition, Daub (2007) claims that there are more companies 
publishing environmental reports, than sustainability reports. However, following the 
increasing trend of sustainability reporting mentioned by Hahn & Kühnen (2013) and Kolk 
(2010), especially on companies of multinational scale (which is the case in this study), one 
might expect a higher share of companies following this report format. It is also important to 
mention that, from a country share perspective, German companies were predominant in this 
study, especially due to their contribution as leaders in R&D expenditure among companies.   
It was also found that all the analyzed companies are reporting on environmental issues 
through the use of specific environmental indicators. The results first suggest that there is a 
concern in communicating company’s environmental efforts in reports as well as all the 
respective improvements achieved. These results are similar to the ones achieved by Bouten 
& Hoozée (2013), that found that in response to environmental disturbances, organizations 
tend to act by reporting on environmental information.  
From the results obtained, it seems that the improvements in the environmental physical and 
managerial indicators were achieved mostly through the application of eco-innovations 
relating to the reports of innovative products and processes that reduce environmental 
impacts of the company. The differences between both samples on the disclosure of these 
environmental indicators were not very big. However, companies in Sample A emphasized 
more the communication of environmental physical indicators than the ones from Sample B. 
This may be explained by the presence of six German companies in Sample A, while Sample 
B is more heterogeneous, regarding country profile and industrial sector. In fact, Germany is 
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a country that is in the forefront of the environmental challenges and reveals a high level of 
environmental awareness (Horbach, 2015). Also, 40% of the companies in Sample A belong 
to the Automobiles & Parts, sector that due to its large environmental impact, is more prone 
to consider a wide range of environmental physical indicators.  
In addition, environmental physical indicators such as energy and resource 
consumption/efficiency, CO2, water and waste showed the tendency to be more disclosed 
among both samples than other indicators, such as biodiversity or noise. These results are 
influenced by the different industrial sectors on which the selected companies operate. It was 
also possible to conclude that environmental physical indicators were more related to the 
disclosures on eco-process and eco-product innovations found in the analyzed reports of both 
samples. 
Environmental managerial indicators also proved to be valuable for companies of both 
samples, and were more associated with disclosures on eco-organizational type of 
innovation. The disclosure of both types of environmental indicators can be related with the 
eco-innovative activities found. In fact, in reports which directly or indirectly mention the 
eco-innovative activities, we can associate them with several types of environmental 
improvements. Namely, it can be assumed and speculated that any type of eco-innovation is 
the result of certain eco-innovative activity or activities (process, product, organizational). 
These findings go along with the statements of Kemp & Andersen (2008) on the relevance 
of environmental indicators in the context of eco-innovation. However, the confirmation of 
such correlation lays beyond the scope of this thesis. 
Our findings indicate that eco-innovative activities, that are precondition of the 
improvements achieved in the environmental policies of the companies, are not often 
communicated in the reports. This means that sometimes the companies explain the new or 
modified processes or products that led to the specific environmental improvement, but they 
do not assign it as an “eco-innovation”, although it is obvious that such achievements are 
result of certain types of eco-innovations. It is important to notice that Daimler, the second 
biggest investor in R&D (€5 650,00 million), is the only company that mentions this term in 
their sustainability report. Thus, it is visible that there is a tendency in our sample to avoid 
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the word “eco-innovation”, even though in most reports the companies describe the eco-
innovative activities that they accomplish. In fact, the reports reveal a tendency to use terms 
such as “environmentally friendly”, “eco-design” or “eco-efficiency”, or even close 
definitions of “eco-innovation”, but not the term itself. Also we found that the majority of 
the reports mention the importance of efficiency to achieve sustainability. Thus, the term 
“efficiency” is mentioned several times in the analyzed reports and is normally related to 
energy or materials. 
The results also suggest that “eco-innovation” term is more often communicated in 
company’s website than in their respective reports. In fact, in the websites of these companies 
there is a tendency for a deeper communication of the improved processes, products and 
organizational measures and even for a stronger presence of the concepts of “innovation” and 
“eco-innovation”. Also, regarding the direct communication of the term “eco-innovation” in 
the companies’ website, it is noticeable that firms belonging to Sample A express it more 
often than the ones belonging to Sample B. These findings can serve as possible indication 
that “R&D expenditures” are associated with eco-innovative activities and thus the leading 
companies in this parameter seem to have a tendency to express more often the “eco-
innovation” term in their respective sustainability reports and websites than the DJSI industry 
leaders. Thus, the results are in accordance with the findings that R&D expenditure is linked 
with eco-innovation activities, as previously asserted by other several authors (Horbach, 
2008; Horbach, 2015; Triguero et.al., 2013). However, it is reasonable to question why only 
one company, among nineteen in our study, uses the term “eco-innovation” in the reports. In 
fact, it would be logical that if these companies are including eco-innovations in their 
business activity, to communicate them by using the respective term, in order to better 
achieve some of the benefits associated to this communication, such as better image or 
reputation (Sarkar, 2013). As mentioned before in Chapter 5.1, CER aims to improve the 
company´s image and reputation, improve the relations with stakeholders like suppliers and 
customers and increase firm’s legitimacy (Braam et.al., 2016; Sullivan & Gouldson, 2012; 
Sarkar, 2013). Thus, by including the term “eco-innovation” when describing eco-innovative 
activities in these reports, companies would increase their chances to achieve such benefits. 
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Other important finding in this study was that companies from Sample A, as expected for 
being European leaders in R&D expenditure, communicate mostly the issues of investments 
in R&D, revealing the respective expenditure in their reports. These companies also make 
clear that R&D represents an important determinant for innovation to take place in such 
organization. In fact, both issues like “R&D expenditures” and “Innovation” are mentioned 
in the reports of Sample A. These results match the considerations that R&D is an important 
pre-determinant for innovation to take place (Eurostat, 2016b). It is also possible to assume 
that the investments and promotion of R&D are part of specific eco-innovation projects, due 
to the indirect communication findings in the reports. Companies belonging to the DJSI 
choose to communicate mainly “Innovation” term, revealing less concern than Sample A 
around the “R&D expenditure” issue. 
Finally, regarding the categories found on eco-innovation, the results suggest that, generally, 
the three types of eco-innovations were indirectly disclosed in the sample reports. However, 
eco-process innovations proved to be the most disclosed type of eco-innovations. In that 
group, investments in renewable energies and energy efficiency measures were the most 
common examples reported. In most of the cases, eco-process innovations can be classified 
as clean technologies instead of end-of-pipe solutions. These findings are in accordance with 
several previous studies. For instance, Frondel et.al. (2004, p. 17) claim that “environmental 
innovations are more often identified with cleaner production measures than with end-of-
pipe technologies”. In addition, other authors mention that cleaner production innovations 
have almost caught up or even exceeded the share of end-of-pipe innovations (Rennings & 
Zwick, 2001; Frondel et.al., 2004; Cleff & Rennings, 1999).  
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7. Conclusion 
At the beginning of the XXI century, in the imminence of environmental challenges such as 
global warming and resource scarcity, the concepts of environmental responsibility and 
sustainable development have gained another dimension and became addressed more 
seriously in an international and business level. This reflection has been taken into 
consideration, especially in the EU, which has gradually developed an agenda of technical 
and economic priorities, framed by the strategic goal of achieving sustainable economic 
development. In such scenario, eco-innovation emerged as a strategy to tackle challenges of 
both environmental and economic nature and as an alternative to business-as-usual. In fact, 
eco-innovations were promoted by the EU, that is developing specific plans and programs in 
order to foster uptake and diffusion of eco-innovation within the union, and as a strategy to 
promote sustainable and green growth. Moreover, the current European regulatory 
framework on the environment seeks to encourage companies to look for new solutions and 
process optimization to better ensure their environmental performance. In this context, the 
promotion of R&D investments is essential for eco-innovation development. Thus, eco-
innovation is generally pursued by companies of large dimension, that have the financial 
resources to invest in R&D for environmental innovation purposes. 
Sustainability and environmental issues are currently being addressed by organizations either 
due to the legislation framework or because corporations start to understand the advantages 
related to the adoption of corporate sustainability reporting. With this integrated approach, 
companies are able to provide disclosures on the three dimensions of their activity, which 
allows to reap benefits such as costs reductions and enhanced corporate legitimacy and 
reputation among its clients and stakeholders. Furthermore, demands for greater transparency 
and accountability in business are growing and EU Member States have recently promoted 
reforms that oblige large companies to report on their environmental and social impacts.  
From this thesis, it was possible to gather some conclusions. Firstly, summarize state-of-art 
information on eco-innovations whiting the EU context and analyzing their advantages, 
barriers and determinants. Secondly, studying the disclosure of eco-innovations in the 
sustainability reports of some of the top European industrial companies, ranked according to 
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two different criteria. This study covers two samples of companies: the EU leaders in R&D 
expenditures and DJSI Industry Leaders. The methodology used in this research was based 
on a qualitative review of companies’ public information on sustainability and environmental 
protection. The main objective was to evaluate if the selected companies were disclosing eco-
innovations. 
It was concluded that companies that belong to the group of the top EU R&D investors 
disclosed more information on environmental indicators and eco-innovations than the DJSI 
industry leaders. This finding can serve as an indicator that certain link exists between R&D 
expenditure and eco-innovation activities.  The results also revealed that in the reports of the 
selected companies there is a constant communication of the environmental benefits 
achieved. However, the term “eco-innovation” is practically not used for sustainable and 
environmental communication. The explanations for the environmental improvements are 
present in some cases, and eco-innovation activities are indirectly disclosed, from which it is 
possible to identify the categories of eco-process, eco-product and eco-organizational 
innovation. As a suggestion, it would be a good strategy for these companies to continue to 
report on their environmental improvements and eco-innovative activities, but they should 
incorporate the term “eco-innovation” in the communication of such aspects. By doing so, 
they would be able to improve their image and reputation and better fulfill stakeholders’ 
expectations on the firm. Such extended communication should be performed not only in 
their websites, but mainly in their respective sustainability or environmental reports. If a 
company is pursuing eco-innovative activities, and achieving environmental improvements 
due to their application, additional positive outcomes can arise by incorporating the term 
“eco-innovation” together with the description of such practices.  
This study suffers from some methodological limitations that can be addressed in future 
work. The main one was the limitation of the study to two samples of European large 
industrial firms. Therefore, it is not possible to generalize the results to medium and small 
companies or to other countries or regions. As such, future research can contribute to an 
extension of this study by addressing other scopes, using different criteria for company 
selection and using more comprehensive samples. 
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